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Unbrako hexagon wrenches are 


made from the finest material 
obtainable and specially rolled and 
held to the closest limits which 
provide a perfect fit for the 
Unbrako socket head screw pro- 
ducts. 


Unbrako socket screws are 
stocked and distributed through- 
out the world. Write for the 
name of the distributor in your 


territory. 


the UNBRAKO SOCKET SCREW Co., Lid. Burnaby Road, Coventry 
tributed by CHARLES CHURCHILL & Co., Ltd., Coventry Road, Birmingham, 25 
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ENGINEERS ARE READILY 
ons FOR CONSULTATION 


UCTS 


 . 


TELEPHONE COVENTRY 89031 6 LINES TELEGRAMS STERMET PHONE COVENTRY 


USE LIGHT ALLOYS TO INCREASE PRODUCTION 
AND REDUCE HANDLING AND MACHINING COSTS 





POWER FEED AND 
RAPIO TRAVERSE TO 
ALL MOVEMENTS 
. 
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N° 2A CAPSTAN LATHE 











Height of Centres . 5} in. Range of spindle 
Dia. a 7 speeds 48 to204! r.p.m. 
spindle chuct’ (™ | Max. dia. that will 
a oy io. swing over bed . I 1} in. 
No. of spindle speeds Swing over steel 
forward and reverse 6 cross slide . . 6}in. 


For belt or independent motor drive. 








Prrtitulard of our full tangd of melilhinth on beguese 


“H.W.WARD € CO. LTD. DALE ROAD, BIRMINGHAM , 29._ 
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PUNCHING + SHEARING 
CROPPING AND NOTCHING 
MACHINE 


TYPE D.E.P.S. 24 


This combined unit is fabricated 
from 2” mild steel plate, rein- 
forced with 2}” thick spacer 
plates. An ingenious clutch 
arrangement allows for separate 
control to shearing and punch- 
ing ends of the machine. 

The handwheel shown enables 
the punch to be brought down 
on to marked position to ensure 
accurate punching. 

Notching tools are provided 
for Vee and Square notching. 
The angle blades that are sup- 
plied for cropping enable the 
section to be cut either square 
or up to 45 degrees on the mitre. 


CAPACITY 


Punching : 3” through §” plate. 
Shearing : 4” plate. 

Cropping: §” by 3”. 

Angle or Tee: 3” by 3” by 3” square. 


Angle or Tee: 23” by 23” at 45 degrees. 


Round or square bar: 1}”. 
Notching : 
Weight : 4,000 Ib. 


GEORGE 


LONDON N.W.10 


SUNBEAM ROAD 
STANNINGLEY, Nr. LEEDS 


{nd at Birmingham, News 
Manchest Swansea, Southampton, Belfast 


p to 2” by 2” square or Vee. 


COHEN SONS & CO. 


a\tle-on-Tyne, Sheffield, 


Motorized and complete with starter gear. 
400-440 v. 3ph. 50 cy.5 bp. Complete with 
one set of blades for each operation, and one 
unch and die of maximum size. 

ubrication is by “Tecalemit” grease gun, all 
nipples being grouped on easily reached panels 
Drive is by Vee belt and a High Torque 
motor is fitted as standard equipment. 


*Phone ELGAR 


Phone PUDSEY 22 
Glasgow. Duniermline, Bath 
Established 1834 
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TRIEFUS 


INDUSTRIAL 
DIAMONDS 





REIT A ame 


For 
Wheel dressing 
Wire drawing 
Drilling, engraving & 
all mechanical purposes 
Diamond Boart 


& Diamond Powder 
(Graded and Purified) 





SEs 


TRIEFUS & CO., LTD. 


32-34 HOLBORN VIADUCT - LONDON - E.C.| 
Phone: CENTRAL 9923-4 + Grams: TRIEFUS LONDON 


NEW YORK - PARIS - TORONTO 
SYDNEY - WELLINGTON 
GEORGETOWN, B.G.:ANTWERP - RIO DE JANEIRO 
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MANUFACTURERS OF 
PRECISION 
MEASURING EQUIPMENT 


Length Bars & Accessories 
Sine Bars & Sine Tables 
Slip Gauges & Accessories 
Toolmakers Flats 
Surface Plates 
Straight Edges 
Bench Micrometers 
Diameter Measuring Machines 
Adjustable Limit Snap Gauges 
Comparators 
Screw Gauges 
Jigs & Fixtures 


Pipi pean,  ~ 
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PITTER GAUGE & PRECISION TOOL Co. LTD 
MARKET ST. WOOLWICH S.E. 18 PHONE WOO 4252 
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Production UP... 
Change-over 
time DOWN wich 


Wickman’s complete 
engineering service 














Your component drawing 


COMPONENT A COMPONENT B 
Mild Steel Valve Spring Mild Steel Plug Body 
Collar 262 per hour 360 per hour 


CHANGE-OVER TIME 3} HOURS 





The ‘Wickman Way’ is realistically in 

tune with today’s production needs: to 

Widnes Guaeaiar tar produce more, in less time . . . to reduce 
= costs, to ensure accuracy. 


= 





For instance, a problem of short-run production 
on automatics may be presented by change-over 
time wastage between runs. The example above 
shows what can be achieved on Wickman Multi- 
spindle Automatics. There are no cams to change. 
Time taken to change strokes for a maximum of 
Your Wickman machine 8 Slides and bar feed is about 15 minutes. The 
unique Autosetting principles found only in 
Wickman Multi-spindle Automatics deserve your 
immediate investigation. Wickman’s complete 
engineering service embraces your problem from 
the drawing to the machine. 





A. C. WICKMAN LTD. 
COVENTRY - ENGLAND 





RES U LT ata You R Also makers of *Wimet’ Tungsten Carbide Tools of all 
C 0 M P 0 N E N T types, and high production machine tools. 
Faster and at less cost London ° Bristol - Birmingham 


Leeds * Belfast - Manchester - Glasgow - Newcastle 





























kes eatch : 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 





—— 





METAL CUTTING OILS 

DRAWING COMPOUNDS 

INDUSTRIAL CLEANERS 
RUST PREVENTIVES 


LUBRICATING AND 
PROCESSING OILS FOR 
ALL INDUSTRIES 


HEAT TREATMENT OILS 
AND SALTS 


MECHANICAL LEAT# 
CARBURIZERS 







EDGAR VAUGHAN & CO. LTD. 


BIRMINGHAM, 4. 
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Every detail of a complicated situ- 
ation readable at a glance, in correct 


relation! Effective, up-to-the- 
minute control with a minimum of 
clerical effort ! These are the advan- 
tages you gain when you mechanise 
your graphs on Remington Rand 
Graphdex panels. 


The ease and simplicity of Graphdex 







an 
Your graph is built up, simply anc 
quickly, by clipping the signals into the 
slots. No crayons, inks, erasures or 
drawing board. Numbered and lettered 
signals, index tubes, and other acces- 
sories enable you to lay out titles and 
scales exactly as you want them, and 
to change them easily. 


enable you to apply graphic control, 
with great advantage, to any depart- 
ment of your business: Stock, 
Materials, Production, Sales, Budgets, 
can all be controlled more closely, 
more easily, by this modern method. 
A new folder, just published, shows 
you exactly how Graphdex Charts 
work : why not write for a copy ? 





- REMINGTON RAND LTD., Dept. 31, Commonwealth House, | NewgOxford St., London, W.C.1. 


Telephone CHAncery 8888 





Sales Offices and Service Depots throughout Great Britain 















one further example of the delicacy 
accomplished by injection mould- 
ing. Get in touch with us to-day. 
The more difficult it is, the more 


we like it! 


QUOTATIONS BY RETURN OF POST. 


‘You can rely on 


"Phone : COLindale 7160 & 7956. 
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. . . don’t fret over your intricate 


moulding problems. This is just 


PUNFIELD ( B 






SOME OF OUR 
SATISFIED CUSTOMERS 


Aladdin Industries Ltd. 
Champion Electric Corporation. 
E. K. Cole Ltd. 

Crystal Products Ltd. 

Decca Navigator Co. Ltd. 
General Electric Co. Ltd. 
Lightning Fasteners Ltd. 
Newey Bros. Ltd. 

Plessey Co. Ltd. 

Pye Ltd. 

Reeves & Sons: Ltd. 

Simmonds Aerocessories Ltd. 
Slazengers Ltd. 

S. Smith & Sons (England) Ltd. 
Wilmot-Breeden Led. 
Yard-o-led Pencil Co. Led. 


ARSTOW 
td. 


BASIL WORKS, WESTMORELAND ROAD, QUEENSBURY, LONDON, N.W.9 
"Grams : “ Punfibars, Hyde, London.”’ 


FOR INJECTION MOULDINGS 
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JOHNSON 


METAL CUT-OFF BAND SAW 


The latest in metal sawing 

for speed, accuracy, saving in material 

* Hydraulic Control to Feed infinitely variable 
* Capacity 10 in. Rounds ; 18 in. Flats 

* Four Speed Drive 











GOOD 
DELIVERIES 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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NEWALL BRANDED BOLTS 


Newall Hitensile... Newalloy... Newallastic... Newall Hi-tem 


++. are recognised by engineers as having unique qualities. We shall be 
happy to supply any engineer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 
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VN PRODUCTS 
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A SOLID ORGANIZATION aw 


— The World’s largest group 
devoted to the manufacture POLISHING. 


of abrasive products. 





FACTORIES 


—In seven countries and 
representatives throughout 
the World. 


OVER SIXTY YEARS 
EXPERIENCE 


—In the development and 
manufacture of products 
known and used the World 
over. 


A VARIETY OF PRODUCTS 


—That includes grinding 
wheels, segments, cut-off 
wheels, honing sticks, 
INDIA oilstones and sharp- 
ening stones. Also diamond 
wheels and hones. 


EXTENSIVE LABORATORIES 


—Where a large staff of 
skilled research workers — 
Chemists, Ceramists, 
Engineers—is constantly at 
work furthering the service 
of abrasive products in 
industry. 





NORTON ABRASIVES F 





ALFRED MERBERY Lye: 
eovanray. 


ASSOCIATED COMPANIES IN SIX COUNTRIES 
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DRUMMOND 


MAXIMATIG 


FULLY AUTOMATIC MULTI-TOOL 
LATHES 


are being installed in produc- 
tion plants throughout the 
country. Send to-day for details 
of this range of outstanding 
automatic lathes. 

Capacities up to 11" x 42" 





MANUFACTURED BY 


DRUMMOND BROS. LTD 


RYDES HILL + GUILDFORD = ENGLAND 


Sales and Sooutes for the British Isle 
DRUMMOND-ASQUITH Ba LTD * KING EDWARD hogy ~ . NEW STREET *- BIRMINGHAM 
hone : Midland 345123. Grai 5 Seeemage, B’ham. 
also at LONDON and GLASGOW 
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E. PERCY EDWARDS, M.1.P.E. 


Mr. E. P. Edwards is one of the most prominent personalities in 
the machine tool trade, being especially well-known in the Midlands. 
He is particularly interested in the technique of broaching, on 
which subject he is an acknowledged authority. Because of his 
outstanding technical qualifications, he was appointed Chairman 
of the Broach Allocation Centre during the last war, in which 
position he was largely instrumental in making these vitally essen- 
tial tools available to industry at the most critical period of British 
history. 


Born at Smethwick, Staffordshire, in 1888, Mr. Edwards served 
his apprenticeship with Guest, Keen and Nettlefolds, Ltd., Birming- 
ham. He subsequently became interested in the production of 
accurate screw threads before the facilities offered by more modern 
machine tools became available, and this experience was of great 
value during the First World War, when he was attached to war 
production factories in Dudley as Tool Department Superintendent. 
After the Armistice he was appointed a Works Manager with the 
same group of factories, which were later turned over to motor-car 
production. 


From 1923 onwards he became interested in machine tool manu- 
facture, research and sales, and has held key positions with several 
leading companies. In 1947, he became associated with The 
Lapointe Tool Co., Ltd. as Sales Manager. 


Mr. Edwards joined the Institution in 1927, and in the following 
year was elected to the Birmingham Section Committee, on 
which he has served continuously ever since. He was President of 
the Birmingham Section from 1935/37, and has been a Member 
of Council since that period. It is due in no small measure to his 
untiring and enthusiastic work that the Institution has been able 
to make valuable progress in several fields—particularly in regard 
to educational activities. Mr. Edwards played a major part in the 
formulation of the Associate Membership Examination scheme, 
and the establishment of the post of Education Officer. 


He is also Chairman of the Membership Committee, Vice- 
Chairman of the Education Committee, and a member of the 
Finance and General Purposes Committee and of the Joint Exam- 
ination Board. In all his associations with the Institution, Mr. 
Edwards has gained a well-deserved reputation for the wisdom of 
his advice, and for his unfailing good humour. 


T 








INSTITUTION NOTES 
January, 1949 


MEETING OF ‘The next meeting of Council will be held on January 


COUNCIL 20th, 1949, at 11-00 a.m., at 36, Portman Square, 
London, W.1. 

COURSES IN The increasing importance of the production 
PRODUCTION engineer to the industrial life of the nation makes 


ENGINEERING it essential that industry should use to the full 
the facilities available for technical education in production 
engineering. 

The following colleges offer courses leading to the Higher 
National Certificate in Production Engineering, which together 
with endorsements in management subjects, forms a recognised 
qualification for a career in production engineering and ensures 
the necessary technical and managerial content. 

Further information concerning any specific course may be 
obtained from the Principal of the College concerned, and a 
pamphlet giving general information may be obtained from the 
Institution, which through its Education Committee and Education 
Officer will give all possible help concerning technical education 
and training for production engineering : 


Colleges Conducting Courses for the Higher National Certificate 
in Production Engineering (1949). 


Acton Technical College. 

Birmingham Central Technical College. 
Brighton Technical College. 

Coventry Municipal Technical College. 

Derby Technical College. 

Edinburgh, Heriot-Watt College. 

Enfield Technical College. 

Gillingham, Medway Technical College. 
Glasgow, Royal Technical College. 

Keighley Technical College. 
Kingston-upon-Thames Technical College. 
Leicester College of Technology and Commerce. 
Lincoln Technical College. 

London, Borough Polytechnic. 

London, Wandsworth Technical College. 
London, Northampton Polytechnic. 
Loughborough College. 

Manchester Municipal College of Technology. 


? 
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Oxford Schools of Technology, Art and Commerce. 

Rugby College of Technology. 

South Farnborough, Royal Aircraft Establishment Technical 
College. 

Smethwick, Chance Technical College. 

Southampton, University College. 

Stoke-on-Trent, North Staffordshire Technical College. 

Twickenham Technical College. 

Wednesbury County Technical College. 

Willesden Technical College. 

Wolverhampton & Staffordshire Technical College. 


EXHIBITION— An exhibition of hand printed fabrics, the products 
YATELEY TEXTILE of the Yateley Textile Printers, Ltd., was held at the 
PRINTERS Institution Headquarters on November grd, 1948. 
This unique undertaking, the worthy objects of which are to help 
in the training and employment of women and girls disabled by 
infantile paralysis, is established in the village of Yateley, Hampshire. 

The Exhibition, which was an outstanding success, was opened 
by Lady Georgina Coleridge, and among the prominent person- 
alities who visited it was Mrs. Winston Churchill. 


MEMBERSHIP CERTIFICATES Any member who has not received a 


Certificate of Membership may obtain one on application to Head 
Office. 


NEWS OF MEMBERS 


Mr. H. A. Chambers, M.I.P.E., has been appointed General 
Manager of the Rockwell Machine Tool Co. Ltd., Wembley. 
Mr. Chambers has been attached to the London office of Associated 
British Machine Tool Makers, Ltd., for 21 years; from 1940 to 
1945 he was loaned to Machine Tool Control, Ministry of Supply, 
and was appointed Assistant Controller in charge of the allocation 
of machine tools. 

Mr. Chambers takes an active part in the work of the Institution, 
being a member of the Technical and Publications Committee. 

Mr. A. R. Collingridge, A.M.I.P.E., is now Assistant General 
Manager of Cannon Iron Foundries, Ltd., near Bilston, Stafford- 
shire. 

Mr. C. E. Dance, A.M.I.P.E., and Mr. G. P. Darnley, M.I.P.E., 
have joined Bratby & Hinchliffe, Ltd. as Works Manager and 
General Manager respectively. 

Mr. P. E. Goodwin, Grad.I.P.E., Grad.I.Mech.E., A.I.1.A., has 
taken a position with Canadian Vickers Co., Ltd., as Production 
Engineer. 









INSTITUTION NOTES 


Mr. Edward H. Holder, A.M.I.P.E., has been seconded to the 
Air Ministry in connection with engineering duties at Air H.Q. 
B.A.F.O. 

Mr. D. F. Horne, M.B.E., M.I.P.E., was recently appointed 
Group Production Engineer of British Optical and Precision 
Engineers, Ltd. 

Mr. J. E. Horneastle, Grad.I.P.E., is now Works Manager of the 
Brass Finishing Department of Messrs. B. & D. Products (Halifax), 
Ltd. 

Mr. John Hunt, A.M.I.M.E., A.M.I.P.E., is now lecturing in 
Engineering at the Barnsley Mining and Technical College. 

Mr. K. J. Hume, A.M.I.P.E., has joined The de Havilland 
Engine Co., Ltd., as Metrology Superintendent. 

Mr. R. J. H. Hunt, M.I.P.E., is now Forge Manager of the 
Rotherham Forge & Rolling Mills Co., Ltd. 

Mr. R. E. Jones, A.M.I.Mech.E., Int.A.M.I.P.E., recently 
joined the Ministry of Supply as a Principal Production Officer 
in the Fighting Vehicle Production Branch. 

Mr. H. W. Walker, M.I.P.E., M.Inst.W., is now Lecturer in 
Production Engineering at the County Technical College, Gains- 
borough. 


OBITUARY The Institution deeply regrets to announce the deaths 
of the following members: Mr. W. J. Parslow, 
M.I.P.E., of London Section; Mr. P. Lethleen, A.M.I.P.E., of 
Cornwall Section; Mr. A. McNab, A.M.I.P.E., of Coventry 
Section ; Mr. R. B. Allen, Stud.I.P.E., of Nottingham Section. 


BOOKS ** Production Engineering ’’, by J. S. Murphy, A.I.1.A. 
RECEIVED Louis Cassier Co., Ltd. Price 12s. 6d. net. 

A book well suited to the young student, it covers the practical 
aspects of production engineering over a broad field. Commencing 
with planning a production programme, designing for production, 
the choice of materials for the product and the effect of quantities 
upon such choice, the book proceeds to consider the types of manu- 
facturing processes which the design and choice of materials will, 
to some extent, decide. 

The following chapters are devoted to office and D.O. organisa- 
tion, operating planning, time and motion study, workshop layout 
and organisation, conveying systems, production control, jig and 
tool design, estimating and costing. 

The book presents a useful survey of the wide field of production 
engineering without delving too deeply into any one section, 
which is what the author in his preface, sets out to do. 

A.A.F., M.I.P.E. 
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FIRST NATIONAL ‘The Institution is indebted to Mr. L. E. Broome, 
CONVENTION, 1948 A.M.I.P.E., of the Western Section, who most 
generously provided the equipment and personally produced the 
excellent photographs of distinguished visitors, officials and mem- 
bers of the Institution who attended the Convention. 


iMPoRTANT 2? order that the Journal may be despatched on 
————— time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


SECTION MEETINGS 


The following meetings have been arranged to take place in 
January and February, 1949. Where full details are not given, 
these have not been received at the time of going to press. 


January 


grd YORKSHIRE SECTION. A lecture on “ Production 
Management Problems ”’ will be given by Mr. M. Seaman, 
M.Sc., A.M.I.E.E., M.I.P.E., M.I.Mech.E., at the Hotel 
Metropole, Leeds. 


5th NOTTINGHAM SECTION. A lecture on “ Balancing 
Production ’’ will be given at the Victoria Station Hotel, 
Nottingham, at 7-00 p.m. 


5th WOLVERHAMPTON SECTION. There will be a lec- 
ture on ‘‘ The Machine Tool Exhibition ” given at the Gas 
Company’s Offices, Wolverhampton, by Mr. Hubert 
Bentley. 


7th WEST WALES SUB-SECTION. An “ Industrial Digests ”’ 
evening has been arranged at the Technical College, 
Swansea, at 7-30 p.m. 


7th MANCHESTER GRADUATE SECTION. A lecture on 
** Preventive Maintenance of Machine Tools” will be 
given by Mr. F. H. Ward, A.M.I.Mech.E., at the Reynolds 
Hall, College of Technology, Manchester, at 7-15 p.m. 


11th BIRMINGHAM GRADUATE SECTION. A lecture on 
** How to do it—Your Problems and Difficulties solved by 
Leading Industrialists,”’ will be given at the James Watt 
Memorial Institute, Great Charles Street, Birmingham, at 
7-00 p.m. 

11th WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture on “ Factory Plant and Equipment ” will be given by 
Mr. E. Tomlinson, A.M.I.P.E., at the Willenhall Evening 
Institute, Willenhall, at 7-15 p.m. 


S) 





12th 


12th 


12th 


12th 


14th 


14th 


17th 


17th 


17th 


18th 


19th 


19th 


January—cont. 


INSTITUTION NOTES 


SHEFFIELD SECTION. A lecture on ‘“‘ The Steel Com- 
pany of Wales—Development at Port Talbot ” will be given 
at the Royal Victoria Station Hotel, Sheffield, by Mr. W. F, 
Cartwright at 6-30 p.m. 

WESTERN SECTION. A lecture on the “ Education of 
the Production Engineer” will be given by Mr. T. B. 
Worth, M.I.P.E., A.M.I.Mech.E., A.M.I.E.E., at the Grand 
Hotel, Bristol at 7-15 p.m. 

PRESTON SECTION. A lecture on ‘‘ Some Thoughts in 
the Use and Manufacture of Machine Tools ” will be given 
by Mr. J. E. Hill, M.I.P.E., M.I.Mech.E. (Chairman of 
Council), at the Harris Institute, Preston. 

LUTON GRADUATE. SECTION. A lecture on “ Ex- 
trusion”’, which will be illustrated, will be given by 
Mr. D. G. Lees, M.A., A.I.M., at the Great Northern 
Hotel, Hatfield, at 7-30 p.m. 

EASTERN COUNTIES SECTION. A lecture on “ Air 
Operated Fixtures ”’ will be given by Mr. N. P. Watts at the 
Lecture Hall, Electric House, Ipswich, at 7-45 p.m. 
COVENTRY SECTION. A lecture on “ Production 
Management’s Responsibility for Productivity” will be 
given by Mr. B. H. Dyson, M.I.P.E., F.I.1.A., in Greyfriars 
Room, Geisha Cafe, Coventry, at 7-00 p.m. 

HALIFAX SECTION. There will be a lecture on “‘ Elec- 
tronics in Industry”? given by Mr. L. G. Ward, B.Sc., 
Birmingham, at the White Swan Hotel, Halifax, at 7-00 p.m. 
MANCHESTER SECTION. A lecture on “ The Produc- 
tion Engineer—His Education and Training ”’ will be given 
by Mr. T. B. Worth, M.I.P.E., A.M.I.Mech.E., A.M.L.E.E., 
at the Manchester College of Technology, at 7.15 p.m. 
NORTH EASTERN SECTION. A lecture on “ Some 
Measurements of British and American Industrial Effici- 
ency ”’ will be given by Mr. Lewis C. Ord at Neville Hall, 
Newcastle-upon-Tyne, at 6-30 p.m. 

COVENTRY GRADUATE SECTION. A lecture on 
** Powder Metallurgy ”’ will be given by Mr. A. Carter in 
Room A5, Technical College, Coventry, at 7-15 p.m. 
WESTERN SECTION. A lecture on “ Design for 
Welding ”’ will be given by Mr. F. Jukes, A.M.I.Mech.E., 
A.M.I.W., at the College, Swindon, at 7-30 p.m. 
EDINBURGH SECTION. A lecture on “ Britain’s Indus- 
trial Future”? will be given by Mr. Lewis. C. Ord at 
the North British Station Hotel, Edinburgh, at 7-30 p.m. 
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January—cont. 


19th 


19th 


19th 


19th 


19th 


20th 


20th 


20th 


2Ist 


2ist 


22nd 


2end 





LIVERPOOL SECTION. A lecture on “ Metals in the 
Service of Man ”’ will be given by Dr. Alexander at Radiant 
House, Bold Street, Liverpool, at 7-15 p.m. 


LEICESTER SECTION. Three members of the Section 


will give papers with discussions to follow in Room 104, Leic- 
ester College of Technology, The Newarkes, Leicester. 


BIRMINGHAM SECTION. A lecture on “ Production 
Planning and Control ”’ will be given by Mr. J. E. Lawrence 
at the James Watt Memorial Institute, Great Charles Street, 
Birmingham, at 7-00 p.m. 

LUTON GRADUATE SECTION. A visit has been 
arranged to James Booth & Co., Ltd., Birmingham, starting 
at 2-00 p.m. 


MANCHESTER SECTION. A lecture on “ The Pro- 
duction Engineer—His Education and Training’”’ will be 
given by Mr. T. B. Worth, M.I.P.E., A.M.I.Mech.E., 
A.M.I.E.E., at the Mechanics Institute, Crewe, at 7.15 p.m. 
BIRMINGHAM GRADUATE SECTION. A visit to 
Enots Works (Air Operated Equipment) will take place at 
Aston, Birmingham. 


GLASGOW SECTION. A lecture on “ Britain’s Indus- 
trial Future ’’ will be given by Mr. Lewis C. Ord at the 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, at 7-30 p.m. 

LONDON SECTION. A lecture on “‘ Management’s Debt 
to Engineering”’ will be given by Lt.-Col. L. Urwick, 
O.B.E., M.C., M.A., F.I.1.A., C.I.Mech.E., M.I.P.E., at 
the Assembly Hall, Royal Empire Society, Northumberland 
Avenue, W.C.2, at 7-00 p.m. 


NORTH EASTERN GRADUATE SECTION. The 
President, Mr. A. J. Bowron, M.I.P.E., will give a lecture on 
** Management ”’. 


LINCOLN SUB-SECTION. A lecture will be given by 
Dr. D. F. Galloway, M.I.P.E., on “ Research and Activities 
of PERA” at the Lincoln Technical College, at 7-15 p.m. 


HALIFAX GRADUATE SECTION. A morning visit has 
been arranged to the Halifax Corporation Gas Works. 


YORKSHIRE GRADUATE SECTION. There will be a 
lecture on “ Planning and Rate Fixing ”’ by Mr. F. North, 
A.M.1I.P.E., at the Great Northern Hotel, Leeds, at 2-30 p.m. 
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24th 


25th 


27th 


and 


2nd 


2nd 


2nd 


grd 


4th 


5th 


7th 


January—cont. 


INSTITUTION NOTES 


DERBY SUB-SECTION. A lecture on “ Mechanical 
Handling ” will be given by Mr. F. T. Dean, M.I.Mech.E., 
at the Art School, Green Lane, Derby, at 7-00 p.m. 


LUTON SECTION. There will be a lecture on “ In- 
duction Heating’? by Mr. E. May. 


HALIFAX GRADUATE SECTION. A lecture on the 
** Manufacture of Ball and Roller Bearings’’ will be 
given by Mr. R. L. Tandy, M.I.Mech.E., A.M.I.P.E., at the 
Technical College, Huddersfield. 


February 


LIVERPOOL SECTION. There will be an informal 
discussion between Members only at the Exchange Hotel at 
7-15 p.m. 

NOTTINGHAM SECTION. There will be a lecture on 
** Purchasing to Schedule” at the Victoria Station Hotel, 
Nottingham at 7-00 p.m. 


PRESTON SECTION. A lecture on ‘“‘ Mechanical Mis- 
haps and Their Relation to Design and Workmanship ”’ 
will be given by Mr. G. E. Windeler, M.I.Mech.E., 
M.I.Mar.E., M. Consulting E., at Clayton Goodfellow & Co. 
Ltd., Blackburn. 


WOLVERHAMPTON SECTION. A lecture on “ Pro- 
duction of Fine Surface Finishes ”’ will be given by Mr. H. W. 
Lawton, A.M.I.Mech.E., Grad.I.P.E., at the Dudley and 
Staffs Technical College. 


GLASGOW SECTION. There will be an Informal Dis- 
cussion on ‘‘ Improved Production Methods and Manage- 
ment ”’ at the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank Crescent, Glasgow, at 8-00 p.m. 
WEST WALES SUB-SECTION. AA lecture will be given 
by Mr. H. H. Stanley, A.M.I.P.E., on ‘‘ The Production of 
Steel Sheets.”” There will also be a visit to the British Iron 
and Steel Research Association Laboratory, Sketty Hall, 
Swansea, at 7-30 p.m. 

YORKSHIRE GRADUATE SECTION. A visit will take 
place to Messrs. Phelon & Moore, Ltd., Cleckheaton, at 
10-00 a.m. | 
YORKSHIRE SECTION. A lecture on “ Die Casting ”’ 
will be given by Dr. Street at the Hotel Metropole, Leeds. 
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COVENTRY GRADUATE SECTION. A lecture on 
** Some Aspects of American Production ”’ will be given by 
Mr. D. Burgess, M.I.P.E. in Room A5, Technical College, 
Coventry, at 7.15 p.m. 


BIRMINGHAM GRADUATE SECTION. A lecture on 
“* Generation of Fine Finishes by Machining Techniques ”’ 
will be given by Mr. P. Spear, B.Eng., Grad. I.P.E. at the 


James Watt Memorial Institute, Great} Charles Street, 


Birmingham, at 7-00 p.m. 


SHEFFIELD SECTION. A lecture on “ Cutlery Manu- 
facture ”’ will be given by Mr. E. Allen at the Royal Victoria 
Station Hotel, Sheffield, at 6-30 p.m. 


WESTERN SECTION. A lecture on “‘ Induction Heating ” 
will be given by Mr. W. J. G. Cosgrove, B.Sc., A.I.M., at the 
Grand Hotel, Bristol, at 7-15 p.m. 


MANCHESTER SECTION. A visit will take place to the 
Oil Well Engineering Co., Ltd., Cheadle Heath, Stockport, 
at 2-15 p.m. 


LUTON GRADUATE SECTION. A lecture will be 
given on “ Diecasting”’ by Mr. R. W. Bailey, M.A., B.Sc. 
(Oxon), at the Town Hall, Luton, at 7-30 p.m. 


BIRMINGHAM SECTION. An afternoon visit will take 
place to the Standard Motor Co., Ltd. Tractor Plant. 


WESTERN SECTION. A lecture will be given by 
Mr. R. O. Jeakings on “‘ Jig and Tool Design ’’ at Wheat- 
stone Hall, Brunswick Road, Gloucester, at 7-30 p.m. 


EASTERN COUNTIES SECTION. There will be a 
Discussion on “‘ The Position of the Production Engineer 
in Relation to National Economy ’”’ at the Lecture Hall, 
Electric House, Ipswich, at 7-45 p.m. 


WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture will be given on ‘‘ Metallurgy” by Dr. T. Wright at 
the Wolverhampton and Staffs Technical College, at 
7-15 p.m. 

COVENTRY SECTION. A lecture on “ Broaching 
Machines, Tools and Practice ’’ will be given by Mr. E. 
Percy Edwards, M.1.P.E., in Greyfriars Room, Geisha Cafe, 
Coventry, at 7-00 p.m. 
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16th 


16th 


16th 


17th 


17th 


17th 


18th 


19th 


INSTITUTION NOTES 


February—cont. 


HALIFAX SECTION. A lecture on “ Development 
in High Frequency Heating of Metals ”’ will be given by 
Mr. T. G. Tanner at Whiteley’s Cafe, Westgate, Hudders- 
field, at 7-00 p.m. 


EDINBURGH SECTION. A lecture on “ The Education 
of the Production Engineer ”’ will be given by Mr. T. B. 
Worth, M.I.P.E., A.M.I.Mech.E., A.M.I.E.E., at the North 
British Station Hotel, Edinburgh, at 7-30 p.m. 


LIVERPOOL SECTION. A lecture on “ Education 
for Management” will be given by Lt.-Col. Urwick, O.B.E., 
M.C., M.A., F.I.1.A., C.1.Mech.E., M.I1.P.E., at Radiant 
House, Bold Street, Liverpool, at 7-15 p.m. 


BIRMINGHAM SECTION. A lecture on “‘ Some Aspects 
of Management’”’ will be given by Sir Hugh Chance at the 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, at 7-00 p.m. 


GLASGOW SECTION. A lecture will be given on “ Valid 
Incentives”? by Mr. E. C. Gordon-England, M.I.P.E., 
F.I.1.A., F.R.Ae.S., at the Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank Crescent, Glasgow, 
at 7-30 p.m. 


LEICESTER SECTION. A lecture on ‘‘ The Application 
of Colour in Factories ’’ will be given by Mr. Neville Sykes, 
A.M.1.Mech.E., A.M.I.E.E., in Room 104, Leicester 
College of Technology, The Newarkes, Leicester. 


LONDON SECTION. ~ There will be a joint’ meeting 
between the British Institute of Radio Engineers and the 
Institution of Production Engineers. Mr. J. L. Thompson, 
M.Brit. I.R.E., will give a lecture on “ The Development 
of Electronic Equipment ”’ and Mr. S. A. Ghalib, B.Sc., 
A.M.I1.E.E., will give a lecture on ‘‘ The Electronic Control 
of Machine Tools”. The meeting will take place at the 
Assembly Hall, Royal Empire Society, Northumberland 
Avenue, W.C.2 (Craven Street entrance) at 7-00 p.m. 


NORTH EASTERN GRADUATE SECTION. A lecture 
will be given by Mr. M. Davidson on “ Jig and Tool 
Design ” at Neville Hall, Newcastle-upon-Tyne, at 6-30 p.m. 


YORKSHIRE GRADUATE SECTION. Several Short 
Papers will be given at the Midland Hotel, Bradford, 
at 2-30 p.m. 
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February—cont. 


MANCHESTER SECTION. A lecture will be given on 
“The Position of the Production Engineer in relation to 
National Economy ”’ by Mr.:T. S. Smith, B.Sc., M.I.Mech.E. 
M.I.P.E., at the Manchester College of Technology. 
NORTH EASTERN SECTION. A lecture on “ Air 
Operated Fixtures ”’ will be given by Mr. N. P. Watts at 
Neville Hall, Newcastle-upon-Tyne, at 6-30 p.m. 

DERBY SUB-SECTION. A lecture on “‘ Education of the 
Production Engineer ”’ will be given by Mr. T. B. Worth, 
M.I.P.E., A.M.I.Mech.E., A.M.I.E.E., at the Art School, 
Green Lane, Derby, at 7-00 p.m. 

LUTON SECTION. A lecture on “ One Aspect of Sand 
Casting ”’ will be given by Mr. J. W. Gardom. 

LINCOLN SUB-SECTION. There will be a joint 
Meeting with Grantham Engineering Society who will hold 
a “ Brains Trust ’’ at Aveling Barfords Canteen, at 7-45 p.m. 
MANCHESTER GRADUATE SECTION. There will be 
a lecture on “‘ The Manufacture of a Typewriter”? by 
Mr. R. N. Evans at the Reynolds Hall, College of Tech- 
nology, at Manchester, at 7-15 p.m. 

HALIFAX GRADUATE SECTION. The Annual General 
Meeting will be held at the White Swan Hotel, Halifax, at 
2 p.m. and will be followed by films including the “‘ Age 
of Precision’? and “ Highway to Production.” 














OPENING THEME TO 
NATIONAL ECONOMY 
by Sir CHARLES BARTLETT, M.I.P.E. 


Presented to the Luton Section of the Institution, September 28th 1948 


This is the opening lecture of a short series arranged by this 
Section on matters of interest to the Production Engineer, but the 
title that has been given to this address of mine permits me, I think, 
to go a little further and try to fill in, if I can, a little of the back- 
ground of what should be our approach to the whole problem of 
productive efficiency in our country. I would like any criticisms 
which I may make to be taken as applicable, perhaps, to a rather 
wider sphere than that of the production engineer alone. 


NATIONAL The first point of criticism that I want to make is in 
I feel is the extreme lazi f our 
LAZINESS regard to what ness of ow 
national approach to the many problems of today. 
We hear a great deal nowadays about the dangerous state of the 
national economy of our country ; we have great exhortations to 
be up and doing—sometimes from those who, when they have 
got us up, don’t quite know where we should go, or what we should 
do ; but by and large, being the good-natured, lazy nation which 
we are, we don’t make much attempt to find out ourselves just 
what it is that we are up against, and in what direction our efforts 
should be guided by the results of that examination. 

The economic problems of our nation are, however, extremely 
simple. I know it is asking a lot to have you believe that economic 
matters can be resolved into very simple terms, but I happen to 
believe that the present situation in our country is capable of 
being dealt with in very simple language. In the first place, we 
have certain geographic defects from which we suffer and from 
which we cannot escape. We are an island nation, a nation of 
some fifty million souls, and we are, particularly as far as Britain 
itself is concerned, practically the most thickly populated recorded 
nation in the world. There are over 700 people to the square mile 
recorded in Britain, and I believe that this is the thickest recorded 
population per square mile that exists in the world. But we are 
also a nation sadly deficient in raw materials, with the sole exception 
of coal—and one way and another we have made rather a mess 
of that particular and precious raw material. Some 70 per cent. 
of our raw materials therefore, have to be imported from abroad, 
over broad or narrow strips of water ; whatever laws and edicts, 
directions and controls we may make, finish at the point 
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where that water laps our shores. In addition, we are a country 
that cannot grow its own food, and some 50 per cent. at least of 
the food required by these fifty million people of ours has to be 
brought from abroad. Now it is clear that those raw materials 
and that food have to be paid for somehow : we must exchange 
something for those imports of ours, for the senders cannot afford 
to have us live on their charity or credit indefinitely. 

If we take a quick and broad look at the international trade of the 
world, it may roughly be divided into three main sections—raw 
materials, food, and manufactured or fabricated goods. The point 
that I want to make here is that in the circumstances which I have 
described, it is painfully obvious that of these three divisions of 
international trade, we cannot export raw materials, and we cannot 
export food. Thus we are faced with a realisation that the only 
way this nation can live is by excelling in manufactured or fabricated 
goods. It is a disheartening thing—this failure to realise where 
alone our activity can serve us; and it is discouraging to realise 
that we are not, as a nation, wide-eyed and clear on this, to the 
point of concentrating the largest portion of our brains and energy 
in developing ourselves in this manufacturing field. 


DEPENDENCE ON — would think = if it was understood in 
MANUFACTURE this country and by all our mature citizens that 

by manufacturing activities alone can we live, 
then we might have a clear idea what we have got to do and 
where we ought to be concentrating our energies. 

I suppose it is fairly true to say that only by reaching a high 
level of excellence in such manufacturing activities can our standard 
of living be maintained anywhere near where it is now, and it must, 
therefore, certainly be true that until we are in the very first flight of 
manufacturing knowledge and technique, then our standard of living 
cannot possibly be raised. This question of the relation between 
the standard of living of our people and our manufacturing efficiency 
gives rise to serious economic thought, and I think it is indicative 
of our rather slothful way of approaching these things that this 
point is not fully realised. 

Time was when we led the world in industrial activity, and such 
was our success that we were enabled to set up stores of capital 
investment in almost every country in the world, from which after 
that long period of success, there flowed the earnings of interest 
and all that that interest could provide. Two wars in our life- 
time have successively denuded us of those assets, which were 
weakened badly in the First World War: they were, to all 
intents and purposes, well-nigh extinguished in the Second World 
War. In addition, the growing strength of nationalism around 
the world has hastened this trend, and expropriations and hard 


T3 











OPENING THEME TO. NATIONAL ECONOMY 


bargains here and there have cleaned out these capital investments 
of ours, until we stand now almost alone and on our own present- 
day feet. 


If we could only get hold of this point: that by manufacturing 
efficiency alone we are going to live and expand our living, then 
I think we should be really on the way to waking from that Rip 
Van Winkle sleep in which we have so long indulged. If we do 
wake to this realisation, then it is obvious that the responsibility 
of the production engineer is going to be great indeed, and his 
rewards and acknowledgements, his status and importance, will 
move in ratio to that inevitable recognition of his responsibility 
and of the part which he can play. 


But is the production engineer in himself, or in his fraternity, 
aware of what hangs on his activity, on his knowledge or on his 
success? Is he champing at the bit to be at least up alongside 
similar technicians in other parts of the world? Is he urging 
that in those other parts of the world there are lessons to be learned, 
and that we are sometimes and apparently asleep at the switch ? 
On the other hand, isn’t he, sometimes, a little too prone to say 
or to feel that what men have done men should do, and go on and 
do things in the same old way, instead of, perhaps, saying that 
what men have done men can do, and will do, and perhaps do 
better ? 

I would like to see greater impatience among technicians and 
production men at being behind in this industrially competitive 
world, where that can be demonstrated. I would like to see 
them more interested in background data, more interested in 
getting facts about certain economic handicaps from which they 
are alleged to be suffering. I would like to see them more eager, 
for instance, to explode the story that American supremacy in 
certain directions—which must be admitted here and there—is 
due to the size of their markets and similar factors. I do not 
personally know of a single method of approach to these problems 
in America which is peculiar to the size of their market. Put in 
another way, I don’t know a single general approach in America— 
in that market of 140 million souls—which is not capable of being 
employed here in this market of 50 million people. There is no 
activity to my knowledge, which requires any greater market than 
ours in order to make it a success—if it was really our wish and 
desire to make it that success. We seem to have fallen too much 
into two other rather slothful ways of thinking. One is this feeling 
that it cannot be done unless it has already been done in large 
quantities, and that these large quantities are some magical product 
of something much greater than a 50 million market. The other 
is that we make things of better quality than, for instance, does 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
America, and that British quality is a password throughout the 
world. In broad essence, both these thoughts are flatly untrue, 
and the sooner we wake up to that realisation the better. 


FOLLY OF I have already said that I know of no reason why 
COMPLACENCY we cannot have organisations and production 

facilities equal to the Americans—if I may go on 
taking them as an example—for our market of fifty million people. 
But when we bear in mind that in our own particular economic 
situation we must add to that fifty million the demands of an 
enormous number of people outside our island if we are going to 
discharge the need for exports in order to obtain our raw materials 
and foods, then it is pretty clear that we have a tremendous market, 
and that we have been either suffering from a delusion or sleeping 
behind a lazy man’s windbreak. It is equally true that in certain 
specialised instances, in ships and many things, British quality 
still remains a password throughout the world, but for that great 
volume of manufactured things which must in the future go to 
make up our exports, we cannot rely complacently on such historic 
assertions. Everyone in this room, and in production engineering 
generally, knows that it is now possible by modern equipment and 
machinery, to make things in quantity to a repetitive exactness, 
that will give you a functioning product equal to anything which 
we might previously have made in ones and twos by the employment 
of pure skill and craftsmanship., If we want to make a gudgeon 
pin to two-tenths of a thousandth part of an inch and make them 
in millions, that does not alarm us any more. But it must have 
been a thrilling time when we were able to fit one or two of them 
exactly by hand, and be proud of it. We cannot live on ancestor- 
worship, or what we did in the brave days of old. In the great 
volume of manufactured things that go to make up our exports 
of the years ahead, that highly specialised individual skill and 
craftsmanship must be employed in other directions such as tool 
making and so on, and we must adopt the volume approach to 
manufacture, if we are to compete successfully in that volume 
requirement which goes to make up the great bulk of world trade. 
What we have got to learn is that a product and its suitability 
to large numbers of people is what makes a market, and that that 
suitability is heavily controlled by cost and price. Markets are 
made by people’s wants, of which there are an insatiable quantity, 
and by goods being brought into a price class where more and more 
people can satisfy those wants. 


It is a fair general criticism of British industry today that it has 
not yet realised its economic and social importance against the 
background of our present circumstances. It is also a fair and 
general criticism that managers and technicians are not emphasising 
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the present social and economic importance of their jobs, the 
potentiality that is there, or the importance of the right attitude 
of mind in these circumstances. 


So much for the economic background of our situation 


gg today. What, therefore, is the position of the 
a CTION production engineer in these circumstances, where 
aca does he stand now, and where should he be standing ? 


In the first place, and as another general criticism, 
I think production engineers as a whole are showing a lack of 
competitive ambition. If there is one thing more than another 
that worries me in our present situation, it is the fact that we are 
too complacent altogether when making competitive comparisons 
between ourselves and other manufacturing nations, whether it be 
America today, or Germany and other countries before the war. 
I wish that people in manufacturing industries generally and 
production engineers in particular, would take any manufacturing 
achievement in some other part of the world as a personal and 
direct chaHenge to their own capabilities. I wish they would be 
more affronted by such happenings. I wish there were more 
comments to the effect that we could do this or that we could 
achieve that result, if only someone would let us do it. And from 
that, I wish there were more questions as to why we cannot be 
allowed to do it, or what is standing in our way. 


I repeat it is no use talking about this advantage or that which 
some other country may seem to possess, unless one gets down to 
the actual data and the facts behind the case. It is no use, for 
instance, talking about the inability of Britain to sustain one or 
two cold reduction sheet mills if America has a dozen. The thing 
to do is to start some enquiring as to why we do not use sheet metal 
more freely and more cheaply in our attempt to bring down the 
cost of living in our country ; why things made of sheet metal have 
such high prices attached to them here ; why, for instance, 
the electrical industry cannot use sheet metal more economically 
than it seems to be able to do at the present moment. Query, 
too, if there is any organisation at work which says that such things 
as lamp shades made from sheet metal shall only be sold at a 
certain agreed price, and if you find that to be so, raise your voice 
about it in no uncertain way. For only by digging into those 
things shall we find out what is really at the back of our inability 
to be competitive in this modern world, and only after identifying 
the obstacles and restrictions shall we be able to work to remove 
them, and so open the way to the development of that market 
and that volume which fifty million people and their customers 
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overseas should be able to sustain; and which development, 
again I would repeat, is the only possible way to the higher standard 
of living for our people. 


NO REASON For would like to say that I certainly see no reason 
DESPONDENCY whatsoever to be despondeat about our brains 
and technical ability. I certainly see no reason 
to be despondent about the quality of labour, or the quality of our 
people in general, at our disposal. I believe them to be the best 
in the world if properly led and properly organised. 

But we say those sort of things in an airy way that seems to 
suggest that there can be no doubt about our brains, our technical 
ability and our workpeople. The thing I complain of most strongly 
is that we are prone to leave the subject at that agreeable point 
and not follow it out to its logical, even perhaps disagreeable, 
conclusion. If we are so outstanding, why do we not command 
the markets of the world, and so ease our economic difficulties ? 
But in so many ways we are behind : and in any competitive race 
or any competitive struggle such as that in which we are now 
engaged, if we are behind we must first of all catch up, and I 
suggest it ought to be one of the simplest things in the world, in 
an area where results are obtained by physical ways and means, 
to see what we have to do in order to catch up. 

Next, I would ask the production engineer to remember that 
he is in a school that has no leaving age. He must learn as he 
lives, and he must be ever ready to investigate the ways, means 
and developments of other people. Opportunity is constantly 
knocking at his door, for he must be living in a world of change, 
and changing conditions are the most productive of opportunity. 

I would ask the production engineer personally to see his job 
clearly against the economic background of which I have been 
speaking. The lack of economic understanding of the full effects 
of the production engineer’s job, not only amongst our people, 
but amongst production engineers themselves, is a deplorable 
factor in our present situation. The production engineer differs 
from no other manager in having to have an objective and to see 
that objective clearly, and to formulate a plan to reach it. He must 
be prepared to be interested keenly in design as it affects his work. 
He will, I know, at all times have to compromise to some degree 
in this regard, but he should at all times ensure that the designer, 
likewise, has got this cost and volume objective clearly in his mind. 


THE riGHt ! would ask the production engineers, too, to insist, 
NATIONAL in public and otherwise, on the importance of the 
APPROACH right national approach to the job, and of their 
capacity to do the job if the objective can be clearly seen by all. 
There must be an insistence, also, again in public or otherwise, 
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OPENING THEME TO NATIONAL ECONOMY 
that the fruits of the production engineer’s work shall not be diss- 
ipated by out of date organisational or commercial practices, 
by timidity of approach or by price fixing, which may nullify the 
whole productive effort. 

The production engineer must be more widely interested in 
these problems of manufacturing organisation or commercial 
practice, for I cannot see myself, how any production engineer can 
be interested in moving heaven and earth to get a 5 per cent. 
reduction in his costs if there should be in existence, as regards his 
product, a commercial practice which sells that product at an 
exorbitant and fixed list price, allied to a highly expensive distribu- 
tion which necessitates fanciful discounts and so prevents the work 
of the production engineer from having any effect on his customer 
usage. I feel that the closer the relationship between selling 
prices and actual cost, the more insistence there will be on keen 
development of production engineering to reduce that cost, and 
the greater reward and satisfaction will go to the production 
engineers who carry out that cost reduction development. 

I feel that we have not yet fully understood the frustration, even 
nullification, which the production engineer must feel when he has, 
for instance, saved a fraction of his cost on a lamp bulb, and then 
finds that it is still sold at the fixed price, and at possibly three or 
four times its cost of manufacture. No incentive can honestly 
be provided for the production engineer in those conditions ; 
at least it may be said that it is impossible to give the production 
engineer that economic and social satisfaction reflected in lower 
cost to the consumer which would be his, save for those arbitrary 
circumstances. There are too many industrial organisations in our 
country where cost reductions are never mentioned, nor could they 
be mentioned without considerable embarrassment. 


PRIDE IN The production engineers of our country in the 
ACHIEVEMENT future must learn to be proud individually and 

collectively of having reduced cost and having made 
more things available to more people, and I feel that organisations 
like the Institution of Production Engineers must pay more and 
more attention to these background points, and so help to ensure 
that the fruits of the labours of their members are not dissipated 
in the ways which I have been describing ; their members, far 
from looking at their work in a vacuum, so to speak, must see the 
objective and the reason behind it all, and the end and the achieve- 
ment to which they are striving. Perhaps in our Institution we 
have concentrated too much on the individual things of technical 
interest in production engineering work which we might do better, 
or that one of our members has done better than another, and we 
tend to think that those are the points of interest that we should 
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bring up in our discussions. I agree as to their importance. What 
I want to emphasise is that they are not ends in themselves ;_ they 
are merely means to an end, and it is that end that I want to see 
kept in view by production engineers individually and collectively. 
That end must be a fuller and higher standard of living, a standard 
that must move in line with our growing knowledge and under- 
standing, or the skill that is ours will be derided and suspect. 


It seems to me that after understanding what his work is all 
about the production engineer must learn to sell himself more. 
He must sell himself to the public in his open discussion of these 
matters, and with his clear ability to understand his objective and 
its implications : and he must learn to sell himself more to those 
amongst whom he works. I have already said that we have a great 
asset in our workpeople. I think the production engineer has got 
to do a great deal more in working closely with them, in explaining 
what he is trying to do and how and why he is doing it ; in short, 
to get that interest from workpeople which alone will bring the 
production engineer’s schemes to a full and flowing success. Good 
plant and good equipment is of little avail without good human 
relations, and that is just as true in production engineering work 
as it is in every phase of our industrial activity. Let us sell our 
outlooks and methods to the operator: let us take his practical 
criticisms, if any, and let us teach him that we are an important 
and helpful adjunct to his productivity and to his objective, which 
should be the one that is common to all—that again of making 
more things for more people. And that emphatically means 
that we must make things at an economic cost which brings them 
within the reach of more and more people, for in that way alone 
we shall be able to spread our products wider and get that volume 
which justifies our approach, our tooling and our expenditure. 


There has been a great deal of talk lately about telling our 
workpeople more about the businesses we run and in which they 
participate. There has been a great deal of attention drawn to 
the success of the Army in bringing the soldier “‘ into the picture ” 
as they say, and letting him know more about the major objectives 
of his Army, and the minor ones which may be within his horizon. 
I think the general spirit of that approach is in line with the in- 
evitable recognition which must be ours of the higher standard 
of education which has come amongst our workpeople, and which 
is moving onward. But I do think that there is a great deal to be 
done in an industrial organisation to see that the people who are 
performing specialised functions, such as production engineering, 
in that organisation, also have a clear idea of the general objective 
and the part that their work can play in reaching that object- 
ive. That means that industrial management as a whole has 
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got to be just as careful in bringing specialised and intermediate 
management into the picture as it has in bringing the workpeople 
into that fuller understanding. 

I feel that full and detailed costs should be available at all times 
to the production engineer whenever he wishes to call for them, 
and I believe that any other information relative to the general 
conduct of the business, and to the objectives towards which we are 
striving, should be available to him likewise, in any form in which 
he may ask for it. To ask production engineers to do a job better, 
to reduce costs as an aim and objective in itself, especially in some 
of the circumstances I have mentioned, does not get us very far, 
and there must be a wider understanding of the problem and the 
objective. I can see no reason why the production engineer, 
being human, should differ from workpeople, whose first reaction 
is that as costs are reduced, there will be more money made, 
higher dividends paid, and so on. But if management begins to 
take the more enlightened view of its economic and social responsi- 
bilities, then the production engineer must begin to take an equally 
enlightened view of his final objectives, and of the way in which 
his individual steps are moving him and his organisation along 
to that higher and final objective. 

In that fight for a higher standard of living, which we must win 
or take the consequences, the production engineer must play an 
important, even a vital part. It is up to him individually and 
collectively to take that interest in industry as a whole, in organisa- 
tion, in commercial practice, in pricing and so on; and so to see 
that his work is not lost to our nation at this critical time in which 
we are living and in which we shall be living in the future. I know 
that management has a great deal to do in this matter, likewise : 
but management is a job of co-ordination, of welding individual 
parts and activities into a combined whole for a unified attack on 
a common objective. I have been talking tonight about the part 
which the production engineer can play , and should play ; and 
if he sees his part and his problem aright, and can be intelligently 
vocal about his own responsibility, then he may be making an 
important contribution to a serious national problem, and may 
assist greatly in clearing the vision of management, as in some 
cases it still remains to be cleared. 
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STEEL 


The cold (or sub-zero) treatment of steel is a subject that has 
captured the imagination of the production engineer, who is 
always interested in the prospect of turning out more and more 
articles with less and less expenditure on cutting tools. 

As always happens when a new process is developed, all sorts 
of wild claims are made in the popular type of technical literature 
as to what the new process will achieve ; rarely, however, are 
both sides of the picture presented, with the result that, when 
the user fails to confirm the results claimed for the process, he is 
inclined to believe that none of the claims can be true after all 
and that the new process must be just another failure. 

This violent swing of the pendulum has happened before 
(I would cite nitriding as a perfect example) and could easily 
happen again with sub-zero treatment unless the production man 
makes up his mind that it is not, and cannot be, a solution to all 
his tool steel heat-treatment problems. He would be better 
advised to look on the treatment, not as a regular feature of his 
heat-treating practice, but something which perhaps might be 
advantageous in certain, and only certain, applications. 

With this note of warning, we had better turn our attention 
from broad outlines and give some consideration to the 
principles on which the treatment is based. For the benefit of 
those who are not thoroughly familiar with the heat treatment of 
steel, I propose, first of all, to deal as simply as I can with such 
of the basic principles of heat treatment as are required to follow 
more clearly the changes involved when hardened steels are 
subsequently cooled to temperatures that form the subject of this 
talk. 


CHANGES ASSOCIATED Lf We were to take a piece of relatively pure 
WITH THE iron wire and suspend it horizontally be- 
HEATING OF STEEL tween two fixed pegs and then heat it by 
passing through it an electric current, we 
would find that the wire would sag as the temperature was raised 
until approximately 1650° F. was reached, when it would suddenly 
tighten momentarily before proceeding to sag further as its temp- 
erature was increased beyond 1650° F. 
This temperature of 1650° F. for pure iron is known as the 
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critical point. It is the temperature at which the iron changes 
from what we call the alpha form to the gamma form, the latter 
occupying a smaller volume than the alpha iron. 

If we were to repeat the same experiment with a number of 
wires of increasing carbon contents, we would find that, as the 
carbon content was increased, so the temperature at which the 
transformation from the alpha form to the gamma modification 
takes place would decrease progressively until at 0.9 per cent. carbon 
the transformation temperature would be of the order of 1360° F. 

If instead of these simple experiments we were to use small 
specimens of steel heated in a furnace and the changes in length 
of the specimens were accurately measured by means of a dilato- 
meter, we would get a series of curves as shown in Fig. 1, in which 
it will be noted that the transformation temperature is lowered by 
the presence of carbon. 

If we were now to plot the transformation temperatures against 
the carbon content of the steel, we would arrive at a diagram the 
broad principles of which are shown in Fig. 2. 

In this diagram, the line sloping down from left to right shows 
how the presence of carbon (at least up to 0.9 per cent.) lowers the 
temperature at which the change to gamma is completed 

We can also use this diagram to show what happens to the carbon 
in the steel during heating. Below the horizontal line at 1360° F., 
the carbon is present in the form of a compound iron carbide. 
At 1360° F. the carbon can no longer exist as iron carbide but 
completely mingles with the nearest iron to form pools of gamma 
solid solution which we call austenite. This austenite then 
proceeds to dissolve more and more alpha iron until at temperatures 
above the sloping line, we have only one constituent, austenite. 

I would stress at this stage that the lines on this diagram only 
represent the changes that occur on heating and cooling, if such 
heating or cooling is carried out extremely slowly, as in the 
annealing of steel. With rapid rates of heating, for example, 
we get a shifting of the lines in an upward direction. With rapid 
cooling, things get far too complicated for us to make any real 
use of the diagram and we must turn to another type of diagram 
to obtain an adequate portrayal of the changes that take -place. 
(See Fig. 3.) 

This diagram, which is taken from the work of Davenport 
and Bain, does give a much more accurate picture as to the changes 
which occur on cooling. The particular example shown is for a 
plain carbon tool steel containing 0.8 per cent. carbon. 

We assume first of all that we have heated our piece of steel 
to a temperature where all the carbon is in solid solution in gamma 
iron—that is, the steel is completley austenitic. 

Next, imagine that we cool it extremely rapidly to any tempera- 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
ture (say 1250° F.) and then hold it steady at this temperature. 
Nothing happens immediately, but within a few seconds, the 
austenite begins to transform, breaking up progressively into 
alpha iron and carbide to give the constituent known as pearlite 
which is indicated in the upper micrographs. 

If, instead of cooling rapidly to 1250° F., we had cooled to about 
500° F., we would find that the austenite would show no signs of 
transforming for a somewhat longer period—(in this case a few 
minutes) and when it did, the rate of transformation would be 
slower and the transformation product would not be pearlite, 
but a product known as “ bainite’’. As the nature of bainite 
does not concern us in what follows, we will not discuss this con- 
stituent any further. 

The third possibility we should consider is that of the steel 
being quenched to room temperature sufficiently rapidly to avoid 
the left-hand curve in the vicinity of 1000° F. (550° C.). In this 
case the austenite transforms to the product known as martensite, 
which is the constituent we aim to produce in a fully hardened steel. 

In plain carbon steels we do usually succeed in achieving trans- 
formation of most of the austenite to martensite, but in some 
of the alloy steels, the austenite is much more stable, as we shall 
see from Fig. 4, which shows the transformation curves for a standard 
18 : 4: 1 high speed steel. 

You will note, for example, that the transformation of austenite 
to martensite on continuous cooling starts at just over 400° F. 
(200° C.). On cooling to lower temperatures more and more 
austenite transforms, but at room temperature we have only 
transformed about 80-85 per cent. of the austenite. 

We shall have more to say later regarding what happens at 
temperatures below room temperature, but at least we note at 
this stage that even on cooling to temperatures as low as —400° F. 
we have not succeeded in getting more than g2 per cent. of the 
austenite to transform. 


DIMENSIONAL CHANGES  *°U will remember that when I spoke of 
the changes associated with the heating of 
ON COOLING BELOW : 
steel, I mentioned that the change from the 
ROOM TEMPERATURE ‘ 
x to the » form was accompanied by a 
sudden shrinkage which could be measured with an instrument 
known as a dilatometer. It can now be added that the reverse 
action takes place when austenite transforms to martensite and 
we can, therefore, use a dilatometer to record the progress of the 
austenite to martensite transformation. Fig. 5 should make this 
quite clear. 
You will note that the steel shrinks linearly until a temperature 
known as the Mg point (i.e. the temperature at which the trans- 
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formation to martensite commences) is reached. Below this point 
the steel expands as more and more martensite forms and it is 
not until we get down to about —150° F. that the contraction 
becomes normal again. That is to say, the transformation does 
not stop when the steel reaches room temperature, but proceeds 
(in this instance) down as far as —150° F. 
If we were to exterpolate the line above the Mg point until it 
met the vertical line representing room temperature, then 
AB represents the amount of austenite transformed from the 
Msg point to room temperature. 
AC represents the amount of austenite transformed on cooling 
from Mg point to —200° F. 
Difference BC represents austenite transformed solely as a result 
of the cooling below room temperature. 


EFFECT OF RATE The question immediately arises as to how much 
OF SUB-COOLING the transformation is affected by the rate of 

cooling, the time at sub-zero temperature and 
the number of cooling cycles. 

In regard to rate of cooling, it has been found that the cooling 
rate, within quite wide limits (0.8° to 150° F. per minute) has no 
noticeable influence on the quantity of austenite which transforms ; 
in other words, the drop in temperature is the all important factor, 
and thermal shock plays no part in the process. This is very 
fortunate, as high speed steels and indeed all high carbon tool 
steels in the as-hardened condition, are relatively brittle and not 
in any fit state to withstand thermal shocks superimposed on the 
stresses resulting from the volume changes associated with the 
transformation. 

It has likewise been found that the time at the sub-zero tempera- 
ture and the number of cycles between room temperature and the 
sub-zero temperature are quite unimportant, one minute at low 
temperature being just as effective as 24 hours. It is assumed 
of course that sufficient time is allowed in practice for the steel 
actually to attain the desired low temperature. This point is 
raised because, with a relatively heavy charge of steel being cooled 
in an air space, some hours may be required for the steel actually to 
reach the desired low temperature. A useful dodge in practice is 
to cool the steel in the air space of the refrigerator and then transfer 
to a liquid bath which is already at the minimum temperature. 


EFFECT OF STORAGE AT The heat-treater who expects to get the 
ROOM TEMPERATURE same results from sub-zero treatment of 
BETWEEN HARDENING tools which have been hardened for some 
AND SUB-COOLING time as he would from tools given the 
treatment immediately after quenching, is, 
I am afraid, in for some disappointment. The fact is that retained 
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austenite present in high speed steel after the hardening quench 
becomes surprisingly stable on being stored at room temperature 
for any length of time and is very reluctant to transform at sub- 
zero temperatures. 

Let us check this point first of all by study of some dilatation 
curves (by Gordon and Cohen) (1) obtained after different resting 
periods between hardening and sub-zero cooling. (See Fig. 6.) 

Starting from the top left-hand curve and working downwards 
as you would in reading we have 
a—continuous cooling 
b— 2 mins. interruption 


c—I10 9 ” 
d— 2 hrs. ms 
é—20 5, ” 


Remembering how our last illustration has shown us the way to 
measure the amount of austenite transformed as a result of sub- 
cooling we see that whereas continuous cooling gives a figure of 11, 
we get only 9.8 after 2 mins., 9.0 after 10 mins., 6.3 after 2 hrs. 
and only 5.0 after 20 hours. 

Plotting these figures (which relate to a minimum temperature 
of —310° F.) and other sets of figures obtained for different mini- 
mum temperatures, we obtain a family of curves such as those 
shown in Fig. 7. 

You will notice that the period of interruption at room tempera- 
ture—(namely the units on the horizontal axis), have been plotted 
logarithmically, the units marked being 0.1, 1.0 and 10 hrs. 
respectively. 

The first point clarified by these curves is that with continuous 
cooling, there is no advantage in cooling below —150° F. When 
the cooling has been interrupted, however, the fullest possible 
transformation can only be obtained by going down as low as 
—310° F. and then only if the delay does not exceed one hour. 
If the delay is of the order of 10 hrs. or more, you will see that 
even cooling to —310° F. is relatively ineffective—in fact, it is no 
more effective than continuous cooling to o° F. 


It would only be reasonable to assume that, 
PRIOR TO SUB-ZERO ese holding at room temperature between 
COOLING ardening and subzero treatment stabilises 
the austenite, ageing at elevated tempera- 
ture, as we have in any tempering operation, would also make the 
austenite more difficult to break down by sub-zero treatment. 
This does in fact, prove to be the case for low tempering tempera- 
tures, but complications occur at high tempering temperatures 
which break down this rule. (See Fig. 8.) 


Let us concentrate on the left-hand side of these curves, which 


EFFECT OF TEMPERING 
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show both the hardness and specific volume plotted against 
tempering temperature. It does not much matter whether we 
study the upper curves (representing hardness) or the lower curves 
(representing specific volume) but as hardness is of more practical 
interest to engineers let us consider the upper curves. 

It will be seen from these curves that the enhanced hardness 
values resulting from the subzero treatment decrease uniformly 
until they disappear when the tempering temperature reaches 
about 200° F. 

With tempering temperatures between 200° F. and about 
goo° F., there is no measurable difference between the normally 
heat treated and the sub-zero treated steel, but above goo° F. the 
sub-zero treated steel is quite noticeably harder up to about 
1100° F. 

The most probable explanation for the difference in hardness 
at the high tempering temperature is that, in tempering above 
goo° F. carbides are thrown out, leaving the austenite with less 
carbon in solution ;_ this carbon-impoverished austenite is not as 
stable as the original austenite, and is not so difficult to transform 
to martensite during the subsequent sub-zero treatment. I would 
mention here that, to make the most of the sub-zero treatment, 
it should be applied immediately after cooling down from the 
tempering operation. If allowed to remain at room temperature 
after tempering and prior to sub-zero treatment, the low carbon 
austenite also becomes reluctant to transform. 


EFFECT OF Up to the present we have concerned ourselves 
TEMPERING AFTER with producing, by sub-zero treatment, the 
SUB-ZERO COOLING maximum amount of martensite, in the hope 

of producing tools which, when subsequently 
tempered, will give a better performance in service. This final 
tempering, or secondary hardening, is absolutely essential with 
high speed steel, and more particularly high speed steel which 
has been given a sub-zero treatment ; steel so treated is noticeably 
harder than normally treated high speed steel because of the extra 
amount of martensite ; it is more highly stressed, is more brittle, 
and still contains anything up to 8 per cent. austenite. 

The point we have to examine now, is whether or not the extra 
hardness gained by sub-zero cooling persists during subsequent 
tempering, and on this point we will refer to work carried out by 
Roberts and Gill (2) in 1944. 

These investigators carried out a preliminary survey covering 
tempering temperatures ranging up to 1100° F., with a constant 
tempering time of 1 hour. This survey showed that sub-zero 
treatment did have an effect on final hardness, and that, whereas 
sub-zero treated steel in the untempered condition was generally 
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harder than normally treated steel, it became softer than the latter 
when tempered near the top of the temperature range. Their 
results are shown in Fig. g. 

Having established this point in general terms, Roberts and Gill 
then planned a more detailed examination at the high temperature 
end, which is the region of greatest interest in high speed steels. 
They confirmed first of all that the curves did cross over, and 
showed further that the exact position of crossover differed with 
different tempering times, occurring at lower temperatures as the 
tempering time increased. (See Fig. 10.) Thus, whereas the 
cross-over for 5 min. tempering occurred at 1050° F., the cross- 
over for 4 hours tempering was as low as 950° F. 

The results shown in this last figure have also been plotted in a 
different way to show more clearly the effects of tempering times 
at different temperatures. (See Fig. 11.) 

It will be seen from these curves that 

(i) Sub-zero treated steel reaches its maximum hardness at 
lower secondary hardening temperatures and shorter times 
than normally hardened steel. 

(ii) Sub-zero treated steel shows a lower absolute maximum 
hardness when given optimum secondary hardening treat- 
ment. 

That is to say, the martensite produced by sub-zero treat- 
ment is less resistent to tempering. 


DISCUSSION By now, I think we should have sufficient background 
oF claims °° enable us to look into some of the claims made 
for sub-zero treatment. According to Cohen, Norris 

and Gordon, present experience with sub-zero treated high speed 
steel falls roughly into three categories :— 

(a) No improvement. 

(6) Moderate improvement—10-50 per cent. 

(c) Striking improvement—over 100 per cent. 

According to best informed American opinion we should be 
very sceptical of any claims for decided improvements. Morrison 
(3) for example, points out that there is very little agreement 
first of all as to whether improved results are, in fact, obtained, 
and secondly, when improvements are claimed, as to what 
sequence of heat treatment and cold treatment operations gives 
the best results. 

In quoting a number of possible reasons for alleged improve- 
ments, he lists psychology first of all, followed by the explanation 
that the “‘ tempo of tool use and tool consumption during the war 
was sucly that a leisurely and logical evaluation of tool perform- 
ance tests was hardly possible.” 

He then goes on to say that some of the improvements claimed 
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in tests of sub-zero treated tools were genuine ; the investigators, 
however, incorrectly attributed the improvement to the sub-zero 
treatment whereas they were, in fact, the results of changes to the 
tool surface brought about as an incidental result of the sub-zero 
treatment. As an example he cites the case of taps with no radial 
clearance, which consistently failed by picking up on the crests 
after about six work pieces. On being sub-zero treated and given 
a light coating of oxide, the taps produced over go holes, but 
parallel tests with taps given the oxide coating without the sub-zero 
treatment gave over 80 holes. He concluded from these tests 
that the oxide coating, and not the sub-zero treatment, was the 
major factor responsible for the marked improvement. 


In the light of these tests Morrison puts the view that many 
of the improved results reported may have been due to a thin 
oxide film produced by condensation of water on the tools as they 
came up to room temperature after the sub-zero treatment. ‘This 
would seem a very reasonable suggestion, knowing as we do the 
very beneficial effects of a lightly rusted surface in the drawing 
of steel wire. 


The last point I would like to make on the subject of what 
miracles sub-zero treatment cannot be expected to perform is in 
relation to lathe tools. It is, in fact, now fairly well recognised 
that in view of the inferior resistance to softening on being heated 
to high temperatures (as we saw in the last few curves) sub-zero 
treated high speed steel should not be expected to show any im- 
provement when performing as single point tools such as lathe 
bits, which require high hardness and the ability to stand high 
temperatures without softening. 


So much for the negative side, which I have deliberately dis- 
cussed first with the object of impressing you with the need for 
caution in your approaches to this subject. 


On the positive side, there appears to be some justification for 
the treatment when applied to high speed steels which have been 
heated for hardening under carburising conditions. Under these 
conditions the surface may become carburised appreciably with 
the following results : 

(1) In the first place there would be more than the usual 

amount of austenite persisting after the hardening quench. 

(2) Secondly, the austenite which did persist would, by virtue 

of its higher carbon content, be more stable than usual and 
would not be so readily broken down during the subsequent 
tempering treatment for secondary hardening. ¢ 

It would be reasonable to expect that, in such a case, sub-zero 
treatment would be beneficial, providing of course, that the 
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carburised skin was not ground or lapped off and provided also 
that the tool was used in an application where it was not likely 
to run hot. 

Summarising the position as far as high speed steels are con- 
cerned, it would seem that here we have a treatment which, 
although proved beyond doubt to be very effective in transforming 
austenite to martensite, yet appears, in the final analysis, to be 
of very dubious value as far as performance of actual tools is 
concerned. The reason of course, lies in the secondary hardening 
treatment (or more strictly the cooling following it), which gives 
us, not just an alternative method of transforming the austenite, but 
a better method, in that the final product of transformation will 
withstand higher temperatures in service before softening. 

In the case of steels other than high speed steel, we are not likely 
to encounter the complication we have just mentioned as secondary 
hardening is either absent, or if present, then to a much lesser 
degree. It is with some of these steels therefore that the treatment 
should, and in fact does, show to advantage. 


Fletcher and Cohen (4), as part of an investigation 
on the dimensional stability of steel for gauge, tool 
and die applications, found that the low alloy steels 
employed for these purposes (such as manganese non-shrinking 
steels, 2 per cent. tungsten type etc.) do show appreciable amounts 
of retained austenite after quenching ; they also showed that the 
amount of austenite retained generally becomes greater as the 
hardening temperatures are increased. (See Fig. 12.) 

A very interesting feature of these curves is that the tungsten 
die steel, when quenched from low temperatures shows even less 
retained austenite than even the plain carbon steel; the likely 
explanation is that the complex carbides in this steel are much 
more difficult to dissolve at these low temperatures than the straight 
iron carbides in the plain carbon steel. When once they are 
dissolved by heating at higher temperatures, however, they are 
very effective in stabilising the austenite. 

On sub-zero treatment, these steels behaved in a very similar 
manner to the high speed steel we have discussed, with one im- 
portant difference, that they had to be cooled to lower temperatures 
(—250° F. as compared with —150° F.) before transformation was 
complete. (See Fig. 13.) 

Again you will notice that ageing at room temperature retards 
transformation of the austenite, although this effect disappears 
as we approach —250° F. 

The work of Fletcher and Cohen (4) just described gives no 
real indication as to whether or not sub-zero treatment will improve 
dimensional stability. The most they are prepared to say is that 


DIMENSIONAL 
STABILITY 
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because the principal type of instability in heat treated steel is 
growth, it is reasonable to regard retained austenite as a potential 
cause of progressive dimensional change. I doubt whether 
anyone is in a position to make a more positive statement than 
that. 


We at M.S.L. have always been interested in methods of 
stabilising gauges and propose looking into sub-zero treatment as 
a possible method of at least reducing the dimensional changes 
that occur with the passage of time. Owing to mechanical trouble 
with our equipment, we have not proceeded very far with this 
work, but I propose to show you some of these preliminary results 
on the distinct understanding that you will regard them as purely 
tentative. 


We took three diameter standards manufactured by a leading 
British maker ; the largest had shown quite marked instability 
over a period of five years, having expanded approximately 0.0005”. 
We subjected them to a number of cycles, consisting of cooling 
to —120°F. (—84°C.) bringing back to room temperature, 
heating to 100° C. and finally cooling to room temperature. The 
diameters were measured after both the cooling and the heating 
parts of the cycles and the diameters at each stage plotted to give 
these curves. The changes resulting from the cooling cycle are 
represented by full lines and the changes from the heating cycle 
by dotted lines. (See Fig. 14, covering two of these diameter 
standards. ) 


You will note that, in the first few cycles of temperature, quite 
marked increases in diameter occurred. We were very pleased 
at this, as at least it indicated that some of the austenite was being 
transformed to martensite. When the increases with each cycle 
showed very little signs of diminishing, however, we became a 
little despondent ; between about 20 and 25 cycles we are becoming 
much more optimistic that the gauges will ultimately reach stability. 


A point worth noting is that practically all the change in 
diameter that has occurred to date is attributable to the cold 
treatment, and not the hot treatment. Much more work requires 
to be done however, before we can really assess the value of the 
treatment. 


On the subject of hardness in tool steels, there is not 
HARDNESS : 

the slightest doubt that sub-zero treatment does afford 
a means of attaining higher hardness in certain alloy steels (usually 
of low alloy content) whose compositions do not quite fit in with 
the standard quenching treatments. As examples, I would 
mention such steels as the non-shrink type, chromium ball bearing 
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steels, high chromium, high carbon steels, low tungsten steels, 
and the 3 per cent. nickel case hardening steel, just to mention 
a few of the more common grades. 

We cannot hope to deal with all these steels tonight, but I would 
like to mention some results obtained at M.S.L. on the high 
chromium, high carbon steel, which is frequently used for tools 
where high resistance to abrasion is a requirement. 

Fig. 15 shows the effect of sub-zero treatment on the hardness 
after water quenching ; hardness plotted vertically and quenching 
temperature (ranging from 930° to 1050° C.) plotted horizontally. 
Curve A represents the hardness attainable by water quenching 
followed by a stress-relieving temper at 180°C. Curve B shows 
the effect of a sub-zero treatment applied after the stress relieving 
treatment and Curve C, the effect when applied before the stress 
relieving treatment. 

It is quite clear from these curves that the sub-zero treatment is 
much more effective when the hardening temperatures have been 
high ; another point worth noting is that the sub-zero treatment 
is more effective when applied before the stress-relieving treatment. 

Fig. 16 shows the results obtained when using oil quenching 
instead of water quenching. As you will see, the curves show the 
same general features as the curves for water quenching and call 
for no special comment. 

In Fig. 17 which relates to air cooling, the results are again 
generally of the same type, but with this one exception, that for 
the steel given the cold treatment before the stress-relieving temper, 
the hardness is not a maximum at the highest hardening tempera- 
ture of 1050° C., but at some lower temperature (about 1020° C.). 

There are a number of possible explanations for the drop in 
hardness for the steel hardened from the highest temperature, 
but as we have not completed our investigations on this point, 
I would prefer to leave this question open at present. 

My next example concerns a low tungsten type of steel, which 
came to us in the form of several small calibre Japanese armour 
piercing projectiles. We had examined four of these projectiles 
for hardness from nose to tail, and on plotting the results found 
that one of them showed unexpectedly low hardness at the nose, 
the D.P.H. No. being about 620 as compared with about 850 for 
the other three. (See Fig. 18.) 

Suspecting that this low hardness was due to retained austenite, 
we prepared a specimen for the microscope, examined it, cooled 
it to sub-zero temperatures and re-examined. The hardness after 
this single treatment increased from D.P.H. No. 620 to D.P.H. 
No. 870. 

The important point to remember in these low alloy steels is 
that increase in hardness such as I have just mentioned can only 
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be attained by sub-zero treatment. If we were to endeavour to 
effect transformation of the austenite by heating, we would produce 
softening of the martensite long before transformation of the 
austenite could be made to occur. 


In concluding this talk, I can only hope that the 
CONCLUSION production engineer will look upon the sub-zero 

treatment of steel as a process, the value of which has 
not yet been fully explored. So far as can be judged at present, it 
is not at all likely to become a regular feature of heat-treating 
practice ; on the other hand, it has already been shown to be 
useful under certain conditions and there can be no doubt that 
the range of steels to which it can usefully be applied will increase 
as experience is accumulated. It is even quite reasonable to 
expect the development of new steels, designed specifically for 
cold treatment. 
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\\\_ FOR USERS OF ZINC ALLOY 

PRESSURE DIE-CASTINGS 
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of secondary and re-melted Zinc Alloy in circulation.... Inter-crystalline corrosion 


caused through an impurity content of even a Few Secenite of 1%, endangers the 
life of your castings. Protect YOUR interests by taking TWO STEPS.... 


GUA Specify Zinc Alloy Die-castings which conform to BSS. 1004 





ASTEP no 2 ) Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 
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MILLING 
CUTTERS 


WITH SERRATED BLADES OF 
H.S. STEEL, -SOLID “ STELLITE”’ 
OR TIPPED WITH CEMENTED 
CARBIDE. 








Used successfully throughout the 
engineering industry. 


Wide range of standard types and 
sizes available. 

















GROUND 
THREAD 
TAPS 


TO CLOSE LIMITS 


Also stocks and dies 
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STEELHOUSE WORKS - OLIVER STREET vans Z 


relephone: Aston Cross 3001 (12 umes) 








North of England Representative: A. V. Gamew, 50/51, Brit ia House, Wellington Street, Leeds. 
Aauyts — LONDON: J. O. Manpocg, 13, Bayham Road, W.4. 
SCOTLAND Mesers. Stuart & Hovsrox, 5, York Street, Glasgow, C.2. W.of ENGLAND:S. H. Barpson, 480 Portway, Brieto}, 
Members of the Gauge and Toolmakers A iati 
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HARPER ROAD + WYTHENSHAWE - MANCHESTER 
PHONE: WYTHENSHAWE 2215. GRAMS : PNEUTOOLS, PHONE 





JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 





Guaranteed Precision Aceuracy 
a 








Members of the Gauge & Tool Makers’ Association 
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ELECTRICAL 
TESTING 
INSTRUMENTS 








PRICE 
£10: 10s. 


Leather Carrying Cas: 
extra if required. 


Sole Proprietors and Manufacturers : 










She AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD. 
WINDER HOUSE+ DOUGLAS STREET + LONDON: S.W.1 Je/ephone: V/CTORIA 3404/9 


aN 


A Multi-range A.C./D.C. electrical 
measuring instrument of specially 
robust construction designed for out- 
door work and where conditions of 
rough usage exist. The instrument is 
housed in a strong metal case and the 
movement has been designed to with- 
stand severe shock without damage. 


It is a moving-coil meter and has a 
knife-edge pointer and a parallax mirror 
to faci.itate accurate reading. The 
33-inch Scale is very open and clear, 
and the meter is accurate to B.S.I. 
first-grade limits. Current consumption 
is ImA at full scale deflection on D.C. 
volts and 2 mA on A.C. volts. 


The following ranges of readings are 
available from one pair of terminals, 
the range: selection being effected by 
means of a single rotary switch:— 


D.C. VOLTAGE : 500, 250, 25, 10v. 
D.C. CURRENT: I0A, IA, 100mA, 10mA. 
A.C. VOLTAGE : 600, 250, 25, 10v. 
A.C. CURRENT: IO0A, IA, 100mA, 10mA. 
RESISTANCE: 0-500 ohms. (Midscale 12.5 
ohms) 
0-50,000 ohms. (Midscale 
1,250 ohms.) 


Further ranges can be provided by 
means of extension transformers for 
A.C. Current, shunts for D.C. Current, 
multipliers for A.C. and D.C. Voltage, 
and Resistance Range Extension Units. 


Size: 74 x 5} x 4 ins. 
WNett Weight: Sibs. loz. 


Supplied complete with specially 
designed leads and interchangeable 
feest prods and clips. 
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Many well known Kms are now hitting 
HOOVER 
FRACTIONAL HORSE-POWER MOTORS 


tn their electrical appliances 











| 
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\\ 


HOOVER SHADED 
POLE MOTORS 
of entirely new design 


‘ ‘ \ 


FOR Two types available:— 
many years Hoover engineers have S.P. 300 Series 
been studying, designing, developing and 400 grm/cms. 1200 rpm. approx. 
perfecting small Fractional Horse-Power S.P. 200 Series 


Motors. The result is the Hoover range of 
F.H.P. motors, considerable quantities of 
which are now being used by the leading 
manufacturers of electrical appliances. 
Strongly constructed, compact in size 
and designed to give constantly uniform RINT 
power under exacting running conditions, : i 
they are ideal for use on Refrigerators, mounting. Ball or Sleeve Bearings. 
Washing Machines, Pumps, Compressors, Thermal Overload protection (if } 


130 grm/cms. 950 rpm. approx. 
Suitable for 200/250 volts, 
50 cycles A.C. 
with or without mounting lugs. 





Catering Equipment, Machine Tools, etc. desired). For all standard voltages. 

Three basic types of squirrel cage in- Full particulars and technical 
duction motors are available: Split Phase, data will gladly be sent on re- 
Capacitor Start or Three Phase. H.P. range quest, or better still, may we 
1/6, 1/4, 1/3, 1/2. Speeds 940, 1,425 and send our representative to discuss 
2,850rpm. Supplied with Solid or Resilient your motor problems with you. 


HOOVER LIMITED 


rEARSVNAGS..° GRLEEREGR GE... HEB SCES EX D 
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PRODUCTION tooling 
at its best............ 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. 
Summerfield Street, Sheffield Il, England 
Phone : Sheffield 24137 (5 lines) Grams : PROELLS 
London Office: Thames House, Queen Street Place, £.C.4 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS MERCHANT 




















King Electric Chain Pulley Blocks 
are built for continuous heavy 
duty and give a lifetime of satis- 
factory service. There is scarcely 
a trade or industrial process which 
cannot profitably use King Electric 
Chain Pulley Blocks. They are 
simple in operation and offer 
maximum safety ; limit switches 
being fitted to guard against in- 
correct feeding of chain. Models 
range in capacity from 5 cwts. to 
10 ton. MANY TYPES UP 
TO | TON CAPACITY EX 
STOCK. Write for illustrated 
booklet on lifting and shifting. 
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Above photograph shows a King 
2-ton Major Electric Pulley Block 


GEO. W. KING LTD 


Makers of Electric Pulley Blocks, Cranes and 
Conveyors. Write for illustrated booklets. 


P.B.B. WORKS, HITCHIN, HERTS 
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Single-Spindle Automatic 
Screw Machines. 
Multi-Spindle Automatic Bar 
Machines. 
Single-Spindle Automatic 
Chucking Machines, 
Multi-Tool Production Lathes 
+ High-Speed Precision Lathes. 
Centreless Grinding 
Machines. i er 
Lapping and HoningMachines TRADE MBAKS 


General 
Catalogue 
on request. 


Broaches, 
Milling Cutters, 
Twist Drills ,Centre Drills, 
Reamers, Adjustable Reamers 
Drill-Reamers, Cut Thread & 
Ground Thread Taps, Tap | 
Wrenches, Dies, Die Stocks, 
Dieheads, Sleeves & Sockets, 
Quick-Change Drill Chucks, 
Lathe Chucks, Machine Vices, 
: Coolant Pumps, Hacksaw 
Blades, Files and Rasps, etc. 


femmcSA TOOLS iyo mm 
Sen 


B.S.A. TOOLS LIMITED:: BIRMINGHAM - ENGLAND. 


AGENTS THROUGHOUT THE WORLD 


Sole Agents in Gt. Britain : 
BURTON, GRIFFITHS & CO. LTD. - MARSTON GREEN - BIRMINGHAM 
IRN mee 








Many metal components have to stand up 
to a harder hammering than any muscular 
young man could inflict. That is one reason 
why so many stressed parts are die cast in 
MAZAK Alloy (B.S. 1004). 

Because MAZAK is based on ‘ Crown 
Special’ Zinc of 99.99+% purity, the 
objections to early die casting alloys have 
been overcome. Inter-crystalline corrosion 
—which causes distortion and disintegration 
—has been banished. Every batch of MAZAK 
is spectrographically examined for purity 
and composition. 

MAZAK has a high impact strength (42-43 
ft. Ibs. at normal temperatures). Hence its 
use for shock-absorber bodies, car door 
striker plates and spring-loaded door- 
closures. 

Other advantages of MAZAK include high 





dimensional stability; 


tensile strength; 
durability; ductility; suitability for com- 


plex shapes and thin sections; high 
corrosion-resistance; low finishing cost and 
ease of plating. Above all, MAZAK provides 
the optimum combination of these qualities. 

When such qualities are essential to die- 
castings, use or specify MAZAK Alloy 


IMPERIAL SMELTING CORPORATION LTD. 37 DOVER STREET LONDON W.1 












wea +s £80 
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A lesson for industry in a Battle of the Bulge! 


On a routine visit to a farm, the Ministry’s 
Fuel Engineer was told by the farmer that 
the walls of the sterilising chests were bulging. 

These alarming symptoms were quickly 
traced to excessive steam pressure. The chests 
were fed from a small boiler totally inadequate 
for the job, but the intrepid farm worker had 
assisted the pressure by hanging a bucket of 
water on the safety valve! By this ‘modification’ 
he not only risked blowing himself up, but 
also wasted fuel by using his steam at a higher 
pressure than the job required. 


Yes, you may laugh, but throughout in- 
dustry, thousands of tons of fuel a year are 
being wasted simply because steam is being 
used at needlessly high working pressures. 

Could it be happening in your works? 
That’s easily answered — simply invite the 
Ministry’s Regional Fuel Engineer along to 
make a routine check; it will cost you nothing 
and may pay you handsomely, as it has already 
paid hundreds of other firms. We can’t afford 
to waste a single ounce of fuel these days; in 
fact “it’s being so careful as keeps us going”! 


YOUR REGIONAL FUEL OFFICE 


REGION ADDRESS TELEPHONE 
Northern Government Buildings, Ponteland Road, Newcastle-on-Tyne, 5 Newcastle 2813! 
North-Eastern Century House, South Parade, Leeds, 1 Leeds 30611 
North-Eastern Mount Pleasant School, Sharrow Lane, Sheffield Sheffield 52461 


North-Midland Castle Gate House, Castle Gate, Nottingham 


Nottingham 46216 


Eastern Shaftesbury Road, Brooklands Avenue, Cambridge Cambridge 56268 
London Mill House, 87/89, Shaftesbury Avenue, W.1 Gerrard 
South-Eastern Forest Road, Hawkenbury, Tunbridge Wells, Kent Tun. Wells 2780 
Southern Whiteknights, Earley, Reading Reading 61491 
Wales 27, Newport Road, Cardiff Cardiff 9234 
Bristol 38223 


South-Western 12/14, Apsley Road, Clifton, Bristol, 8 
Midland : i ey Road West, Birmingham, 17 Bearwood 3071 


Temporary Office Buildings, H 


North-Western Burton Road, West Didsbury, nchester, 20 Didsbury 5180-4 

Scotland 145, St. Vincent Street, Glasgow, C.2 City 7635 
51, Cockburn Street, Edinburgh, 1 Edinburgh 3488! 

Scotland 1, Overgate, Dundee Dundee 2179 


ISSUED BY THE MINISTRY OF FUEL AND POWER 
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= The Gledhill-Brook Company was 

Ga intimate with the early problems 
associated with the design and 

& production of time recording 








machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs is the reduction of waste—the 


CLEDHILI-BROOK 


TIME RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 
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avaono THOS.W. WARD LTD 


aight He <7 ALBION WORKS, SHEFFIELD 





—s London Office: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
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An example showing how 


this Cincinnati method of 





milling Hotplates saved 


time, labour and money. 





Electric cookers 
need flat smooth 
hotplates of even 
thickness. 

The Cincinnati 
Duplex Hydromatic 
produces 23 to 40 
an hour, depending 
on size, ‘‘just so”’. 





Solve your , Repetition’ problems with CINCINN AT 


CINCINNATI MILLING MACHINES LIMITED, TYBURN, BIRMINGHAM » 
Sales Representatives for the British Isles : 
CHARLES CHURCHILL AND COMPANY LIMITED, COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25 


Sales Representatives for Eire: 
BOOTH BROS. LTD., DUBLIN 
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Automatic copper brazing by the BIRLEC Cen) Cee eee method is 
ideal for building up components usually fabricated by welding, riveting or 


torch brazing. 





More details from our publication No. 57. 











BIRLEC LTD- ERDINGTON: BIRMINGHAM 24 


In Australia : Birlec Ltd., Sydney, N.S.W. In Sweden: Birlec Elektrougnar AB, Stockholm. “5 aN 
‘NG FV 


8c.48 
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Each cleaning problem studied individually 













ge 
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INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
amachinecleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘‘ Machinery.” 


baskets. 
no 7 


Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 














Designed ind manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 








? 



















Excuse our enthusiasm 


but to us 


these 
paris are 


greater than 


SOMEWHERE in Africa a dusky cyclist, 
caught by nightfall, goes his homeward 
way; somewhere in Berkshire a parson 
rides back from choir practice under the 
English stars. And both need these zinc 
alloy die castings — parts of a cycle 
dynamo for home and export markets. 


Why these parts are die cast in zinc alloy 


Zinc alloy is non-magnetic, and can be 
cast to fine limits to fit closely round the 
essential mechanism and ensure a snug 
fit between the halves of the dynamo. A 
phosphate treatment before enamelling 
ensures that the finish will adhere firmly 
and withstand weather and road dirt. 
The assembled dynamo is very robust, 
and the two-cavity dies used are still 
going strong after 1} million impressions. 


Other uses for the transport industry 

Bicycle parts made by zinc alloy die 
casting include bells, sprocket wheels, 
carrier parts and lamp brackets. Parts 
made by this process are also used in 
motor cycles, cars, lorries and other 
vehicles. 


Some facts about zinc alloy die casting 


Speed is the essence of the die casting 
process — the shortest distance between 


* Photograph by courtesy of Joseph Lucas Ltd. 
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the whole 





raw material and finished product. Zinc 
alloys are the most widely used metals for 
die casting hecause they ensure : 
STRENGTH: Good mechanical properties 
for stressed components. 
accuracy: Castings practically to 
finished dimensions, little or no 
machining. 
STABILITY: Close tolerances maintained 
throughout the life of the casting. 
Hence the widespread wartime use of 
zinc alloy die casting for gun sights, 
periscopes, tank carburettors, etc. 


British Standard 1004 


Alloys conforming to B.S.1004 should 
be specified where strength, accuracy and 
stability are essential. 


ZADESA 


ZINC ALLOY DIE 
LINCOLN HOUSE, 








CASTERS 
TURL 
TELEPHONE: 48088. 


ASSOCIATION 
STREET, OXFORD. 


ZINC ALLOY DIE CASTINGS PLAY AN IM- 
PORTANT PART IN THE EXPORT MARKET 


Enquiries about the uses of zinc alloy die 
castings are welcome. Publications and a list of 
Members will be sent on request. 
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DISTINCT ADVANTAGES 
of 
CHILL 


CAST 
BARS and 

















ASTING in specially machined moulds results 

in much cleaner and more regular bars with 
a closer, more homogeneous metal structure. 
McKechnie metal technique applied to precision 
casting cuts down machining time, saves labour, 
tools and scrap. 
This is why Phosphor Bronze and Gun Metal 
bearings and bushes made from McKechnie chill , 
cast bars are not only better and stronger, but 
are produced quicker and more economically. 











McKECHNIE BROTHERS LTD., 
Rotton Park Street, Birmingham, 16. 
Branches: London, Leeds, Manchester, 

Newcastle-on-Tyne. 


Members of the British Export Trade Research 
Organisation. 











— 








JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


KEEP AHEAD WITH “ PROLITE” 

The experience of 40 years of Metall- 
urgy is behind the * PROLITE ”’ range of 
products—Cemented Tungsten Carbide 
in its many forms, as tools, dies, and 
wear-resisting parts. 

The raw materials from which 
‘*PROLITE”’ is made are the products 
of the parent company, Murex Ltd., Rain- 
ham, Essex—the largest works of its kind 
in the world—and at every stage of its 
evolution from the Ore to the finished 
product “ PROLITE ”’ is under close lab- 
oratory control, extensive research lab- 
oratories being continuously employed 
in seeking for still further improvements 
and in probing for new applications. 

May we help you in your problems— 
qualified engineers are available at all 
times to assist you. 


SPECIFY “ PROLITE ”’ 


Catalogues and leaflets covering the wide 
range of applications will gladly be sent on 
request. 


PROTOLITE LIMITED, 

(A subsidiary company of Murex, Ltd., 
Rainham, Essex) 

Central House, Upper Woburn Place, 
LONDON, W.C.! 


Ane TOC Me, 


aE I a 
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THE SYMBOL OF DRILLING EFFICIENCY 


CONOMY in hole-making is assured wherever the 
“O.D.” Type Radial Drilling Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 





Send for copy. 


WILLIAM ASQUITH LiMiTED 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM 
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PRESS TOOLS 
LARGE or SMALL 








We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


} (Member of the Gauge & Tool Makers Association) 


22, Hythe Road 
WILLESDEN /| 


ARNOTT, 








ae -& 
WILLE SOEN 


Telephone : LADbroke 3484-5-6 
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HERBERT NO. 2D CAPSTAN LATHE 


SWING OVER BED 9in. - ADMITS BARS UP TO I} in. 


ANNOUNCEMENT 


This well-known machine can now be supplied 
with a Chasing Bar attachment, for cutting straight 
or taper, external or internal threads, right or left 
hand up to 3 in. long. This makes an ideal machine 
for instrument work. 


DELIVERY IN SIX WEEKS 


ALFRED HERBERT LTD: COVENTRY 
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wHat ARDOLOY wit. vo 


This Coventry Chuck Scroll, of air hardening 
nickel-chrome steel, is machined in 34 minutes using 
Ardoloy negative-rake tools. 


Let us carry out tests of Ardoloy in your works, 
we may be able to show substantial savings. 


Many interesting examples of the use of Ardoloy 
in planing, milling and turret lathe Work can be seen 
at our works where visitors are always welcome. 


SOLE DISTRIBUTORS : 


ALFRED HERBERT LTD - COVENTRY 
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Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 98% maximum, 92% minimum N.P.L. certified. 
The lightest most compact joint made. 


ONLY THREE WORKING PARTS 
FORKS SOLID WITH JOINT 
HALVES 
HARDENED AND GROUND 
WORKING FACES 
LARGE BEARING SURFACES 
SHROUDED FORKS GIVE | 
MINIMUM DEFLECTION 
9 SIZES. BORED FOR SHAFTS 
RANGING FROM } in. TO 1¥ in. 
DIAMETER 

WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 


“MOLLART 2225 
KINGSTON -BY - PASS 
SURBITON - SURREY 


ELMbrid 3352/3/4/5 
ENGINEERING co. LTD. } et Heiien, Gone 














Something new in Hand Tools! _ f& 
| “HE-MAN” , 
IRRESISTIBLE SHOCK ACTION 7 


WRENCH & 
SCREW DRIVER 


Saves Tempers, 


Time, Energy, 
time without extra 


and Money 
effort. Must be seen in 
SEND TODAY FOR ILLUSTRATED LEAFLET & FULL DETAILS TO DEPT. pc, @¢tion to be appreciated. 


THOS. P. HEADLAND, LTD. 


164-168, WESTMINSTER BRIDGE ROAD, LONDON, S.E.1 


Phone : WATERLOO 5353. Grams : “ TEEPAITCH, LAMB, LONDON.,”’ 
Branches at : BIRMINGHAM ~ BRISTOL * CARDIFF * EXETER - LEEDS - NORWICH - SOUTHAMPTON 
sss 















A tip-top too! equal to 
the toughest job! Un- 
screws anything in a 
jiffy. Tightens to the 
«nth degree” without 
effort. A _ real invest- 
ment for those who 
want better work in less 
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WATTS Mucroptic 


AUTO-COLLIMATOR 


A precision instrument with direct reading to 0.5 
second over a range of 10 minutes. With Watts 
Microptic Auto-Collimator, used in conjunction 
with an optical reflector, small angular and linear 
displacements can be measured more conveniently 
than by conventional mechanical methods, and 
to an accuracy of a fraction of a second of arc. 


Full particulars will be supplied on request. 
Write for List J.I.P.E./7. 


HILGER & WATTS LIMITED 
WATTS DIVISION, 

48 ADDINGTON SQUARE, LONDON, S.E.5 

Telephone: RODNEY 5441. 
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OUTPUT responps To THis 
TREATMENT 


When you change to swift, 
easy-to-handle ‘ Electricars’ 
your factory production goes 
and stays up. These 
sturdy works trucks remove 
one of the main causes of 
flagging production. They 
keep material flowing freely 
from machine to machine, 
from section to section, with 
never 
never a congested aisle. * Elec- } 
tricars ’ need only the simplest 

, a maintenance attention. Any 
Es i rs c e % Cc AR youth or girl can drive one, 
: and the. power cost is only a 


few pence a day. 





INDUSTRIAL TRUCKS 


CROMPTON PARKINSON LTD. Sales Office : CROMPTON HOUSE, ALDWYCH, LONDON, W.C 2 


Phone : Chancery 3333 


up 








a starved machine, 


"Grams : Crompark, Estrand, London. 











Unproductive times can be considerably shortened by the use of 
MAXIGRIP standard clamps on all types of Machine Tools. They 
supersede the improvised packing pieces and holding down fixtures so often 
used in the machine shop. They are compact, rigid, give a positive grip 
and owing to very low over-all height they allow maximum clearance for 
cutting tools. 

Six different types of clamp are available, and a combination of different 
types can be used for irregular shaped work. 

A fully descriptive folder will be sent on request. 


RKS v 









Ie DAW ly y Machine Tool Company limited 


LBANS 
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Asaving of 75% in electric power can be 
made by conversion of existing presses 
from accumulator system to the direct- 
hydraulic system. There are many other 
advantages to be obtained from conver- 
sion to direct operation with ‘Electraulic’ 
High-Speed Pumps, which give working 
pressures up to 7,000 p.s.i. and direct 
electric drive at 1,500 r.p.m. 

The press illustrated is a 100 ton three- 
ram flangingand upsetting press installed 
in1942. All three rams are independently 
controlled —10 tons to 100 tons—by a 
turn of a knob. 


(Illustration by courtesy of The Hunslet 
Engine Co., Ltd., Leeds). 















TOWLER BROTHERS (Patents) LTD 
RODLEY - NEAR LEEDS 








XLViii JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 








FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 


LAKE & ELLIOT, LTD., BRAINTREE * SHOTTON BROS., LTD., OLDBURY 
S. RUSSELL & SONS, LTD., LEICESTER - HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 














PRESSURE REDUCING VALVES 


Designed and produced by 
experts, these valves give a 
maximum flow with immedi- 
ate sensitive pressure control 
and minimum sympathetic 
drop with variations of up- 
stream pressure, 

No glands, no sticking or 
chattering, readily accessible. 
Well-made and perfectly 
balanced these valves give 
excellent service under all 
conditions. 

Please state purpose of valve 
when ordering. 


Guaranteed for 12 months. 


WILLIAMS & JAMES 


ENGINEERS) LIMITED 


toes eee 


TELEPHONE: 











24021 (2 LINES) 
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This compact and efficient 
machine has been produced 
to meet the need for high- 
speed continuous hobbing of 
spur gears and pinions in 
precision work. The machin- 
ing cycle is entirely auto- 
matic, work being fed to the 
spindle from a magazine. 
The cycle consists of loading 
and clamping the work; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work and repeat. The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
machines. Alternatively, the 
machine may be hand-loaded 
and operated as a single cycle 
unit. Work up to 1 in. dia. by 
4 in. face is handled with ease 
in any machineable material. 


For details write to: 


BARBER & COLMAN LTD 


MARSLAND RD., BROOKLANDS — 


MANCHESTER 
Telephone - - - SALE 2277 (3 lines) 
Telegrams - - - - BARCOL, SALE 


AUTOMATIC. 


PRECISION 
HOBBER 





ee ey 








FOR HIGH-SPEED 
CONTINUOUS 
HOBBING OF 
SPUR GEARS & 
PINIONS UP TO 
!' dia. BY }" FACE 









For time and motion study, 
process control, production 
timing, and for a host of other 
occasions, a Stop Watch can 
give invaluable aid, but it must be accurate to a fine degree. 
For over a century and a half, Camerer Cuss have been renowned 
for accurate timekeepers of all kinds. Their name is your 
guarantee of Stop Watch accuracy. 

Stop Watches can be supplied in several standard patterns and 
also calibrated for special purposes. Let us 
know your requirements—and we will 
supply just the Stop Watch you need. 


Also 91, Kingsway, W.C.2 
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CAMERER CUSS 


Makers of Good Clocks & Watches since 1788 
NEW OXFORD STREET - LONDON - W.C.! 


AND 
MOTION 
STUDY 








Elevating 
Trucks 


(**Stackers’’) 





Just two models selected rom our current catalogue 
which illustrates almost 200 models of trucks, trolleys, 
lifting trucks and other labour-saving devices specially 
designed to meet your needs. A postcard will bring 
you a copy. Write TODAY to: 


TYNE TRUCK & TROLLEY co. 1D. 


66/68 Northumberland Street, Newcastle-on-Tyne, | 
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a NK 





OAQUUQQOHV LL UIL0 1001 


AUNSAAAMAMIUA HALL 


A AUUATIOTUALUH LULL 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 











A Happy and Prosperous New Year 





13 to 30 Swing 





take this opportunity of 


wishing all their customers 


we also 
have pleasure in announcing that a 
completely new range of Precision 
Lathes are now in the course of 


production. 


18” SWING HEAVY-DUTY LATHE. TYPE 18. 


Details and _ illustrated 
catalogue sent on request. 


New Range 


from 


Dean SMITH § Grace Ltd 


THE LATHE PEOPLE 
KEIGHLEY ENGLAND 
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RANGE THAT ARE 
ALWAYS IN DEMAND 


RT. 140 
SINGLE 40 WATT 4FT TROUGH 
LIST: £5. 12. 6. 


AS USED ON ALL 

GOVERNMENT 

TRADING ESTATES 

AND BY LEADING RT. 240 
HOSPITALS & 


TWIN 40 WATT 4FT TROUGH 
LIST: €8. 2. 6. 
INDUSTRIALISTS 


“We ine Manutacturers of Fiuorescent Lig.ting Fittings 
CWC EQUIPMENI Liv. sSvicronia st. LONDON, S001 To Viceorin at 


THE PIONEERS OF 
ELECTRICAL TIMEKEEPING 


+ 
Electric Clocks which operate 
independently of the Supply Mains 


x 


The Synchronome Electrical Impulse Clock was first 
produced in 1895. Since then hundreds of Factories, 
Educational Establishments and Municipal Estab- Institution © nam 
lishments have been fitted with the Synchronome Lon - wer Station. 
System of Timekeeping. It is independent of B.E.A., Kingston ° Ltd 
the Mains Supply and one Master Clock will Cables & Wireless _ 
control any number of subsidiary dials, Em- Electra House, Lon a 
ployees time recording machines, Watchmans icish Broadcasting Corpor 
— Clocks, and start and cease work Britis Broadcasting House, \ 
signals. 


don, 
tland Place, Lon nt, 
Write for further information and partic- _ Hydro-Electric Departme 
ulars of purchase outright or rental Sta New Zealand. 
scheme Meters Act. 


ks a speciality. 


: t of businesses 
The following is * shore lis Synchronome 


ith ; 
— ie, tet ectrical Timekeeping: 


¢ Electrical Engineers, 


Grid Metering & 
The Standard Master Cloc 


SYNCHRONOME CO., LTD. 


Abbey Electric Clock Works, 
ALPERTON - MIDDLESEX 


Hol 


Phone : WEMbley 3643 
oIders of the World's Record for T f 


i for Timekeeping since 1925 








EE el 








JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


Above is a portrait of a Cycle 


Bear'™ Bottom-bracket Bearing Cup, with its 


diploma tied round its neck. Cut from Mills 
Ledloy steel, it boasts a production increase of 26% over 
its rival, cut from ordinary steel under parallel conditions. Twenty- 


six per cent. ... that’s a lot... but the Mills Ledloy case-books 
record other examples where the gain is even more 
dramatic, sometimes as much as a hundred per cent. 
And, in every case, Mills Ledloy steel 
is far kinder to machine tools than 
other steels are. 
\\48 of lead has been introduced by a 
special process. All steels (carbon 


BURY STEEL WORKS, | and alloy) can be so treated during 
their manufacture. 











LEDLOY is the name given to 
LS LTD steels into which a small percentage 





‘ 








WOODLEY. Nr. STOCKPORT 
STOCKHOLDING AGENTS: 





LONDON BELFAST GLASGOW 
Brown Brothers Ltd. Kennedy & Morrison Ltd. John & Chas. Murray 
Buck & Hickman Ltd. BIRMINGHAM KEIGHLEY 
Farmer, Stedell & Co. Chas. Wade & Co. Ltd. a vo Ltd. 
Mosers . -TYNE 
W. & C. Tipple Ltd. Godwin Weres& Co. Lid, Guests Keen & Nettlefolds Ld. 


TTIN 
MANCHESTER NORTHAMPTON Associated Engineering & Elec- 
Alfred Simpson Ltd. A. H. Allen & Co. Ltd. trical Supplies Co. Ltd. 
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“MARLCO” INTERNAL THREADING TOOLPOST 


A new, practical tool 
designed to overcome 
all difficulties hitherto 
connected with internal 
threading with a single- 
point tool on a lathe. 
Universal for cutting 
internal threads of any 
pitch down to 8 T.P.I. 
to controlled depth 
without tool breakage. 








W. H. MARLEY & CO. LTD. 
S. Tools Dept., New Southgate Works, 105, High Road, London, N.11 


Telephone: ENTerprise 5234. 











AR & ENGINEERING C:L> 
. SHAOWELL me AT H 


s 3456/7/86/9 
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| METAL PARTS 
motets CLEANING 
eaten ae 212 DEGREASING 
aS PLANT _t 


Manufactured by DAWSON BROS. LTD., GOMERSAL, LEEDS. 
Sole Distributors & Consultants : 


DRUMMOND-ASQUITH (SALES) LTD. 


King Edward House, New Street, Birmingham. 
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“RECENT ACHIEVEMENTS” 


EGC 


OPTICAL TRANSMISSION INSTRUMENT. 

LENS GRINDING AND LAPPING MACHINERY. 
THIRD DIMENSIONAL MECHANISM. 

ELECTRONIC SELECTING AND SIZING MACHINE. 
PRECISION MAGSLIP TRANSMISSION. 

GLASS ETCHING AND ENGRAVING MACHINE. 
JIGS AND FIXTURES AD LIB. 


send your enquiries for 
LIGHT PRECISION MACHINERY, JIGS, FIXTURES, etc. to 


TECNAPHOT LIMITED - TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 














PRIORITY MARKING 


le 
i 





s 


f 








Machined to precision limits from alloy steel and carefully heat-treated, PRIORITY 
marking punches give clear and evenly indented impressions, with each angle and 
stroke symmetrised. PRIORITY punches are packed in a neat hardwood box. A full 
range of sizes is available. Details on request. 
































EDWARD PRYOR & SON LTD, BROOM STREET., SHEFFIELD 10, ENGLANI 
TELEPHONE SHEFFIELD 23161 293 TELEGRAMS PRYOR, [ 


SHEETIE 

















ail 
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AIR COMPRESSORS 









We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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prings by RIL 


@ 


ROBERT RILEY LIMITED | Esr, | Telephone: Rochdale 2237 (4 lines) 
Milkstone Spring Works, Rochdale | 1821 | Telegrams: ‘Rilospring’ Rochdale 


PRESS TOOLS 
a 


MOULDS 


AND JIGS 
mm 


LID 


TRAMWAY PATH 
HAM 
REY 


Phone ; Mitcham 1624-5-6. 
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KEELAVITE 


ELULD POWER 





KEELAVITE Hydraulics may be app- 
lied to the operation of awidev. 

of machines with a consequent 

in flexibility, ease of control, 
indefinitely maintained performa 


We prefer to accept respe 
bility for the whole of 

system and under th 
circumstances can guarant 
100% performance. We iny 

enquiries for full of § 

equipment— Pumps, Motor 
Valves and Control Geat 
Gauges, Filters, Piping. 





KEELAVITE ROTARY 
PUMPS & MOTORS LTD. 


ALLESLEY, COVENTRY 
Hy ENGLAND $s 
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For aor swiTCHING Ff 
Machine Tool A a ae 
“saeene cONTACTOR 

STARTER - 


The Size 1 illustrated is 
suitable for Squirrel Cage 
Motors up to 7} h.p. 


Provided with undervoltage release 
and three hand resetting overcurrent 
releases. Enclosed in dust-protecting 
case and supplied with pushbuttons in 
lid or for remote operation. 


DONOVANS 


THE DONOVAN ELECTRICAL C°LT® BIRMINGHAM, 9 
ELECTRICAL ENGINEERS AND STOCKHOLDERS. 
Puone-STEcuFonD 2277 (PB.X.) Gaams “DONOVAN. Biamincwan 





¢50mm.and 90mm. centre height. 

pi TR 1 e Very wide range of accessories. 
e ideal for turning, polishing, saw 

cutting, drilling, milling and 


MICRO grinding of small parts. 


¢For speeds up to 12,000 r.p.m. 


LATHES 


WRITE FOR CATALOGUE 
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GRINDING 
‘COMMER’ 
LAYSHAFTS 


yt 





This PRECIMAX grinder, one of several 
in operation at Commer Cars Ltd, Luton, 
is grinding layshafts on a production basis 
to limits of within 0.0005 in. The shafts 
are ground on three diameters ranging 
from | in. to IZin. dia. and continuously 
high rates of output are recorded. 

We will gladly give you PRECIMAX 
production times on your own work. 


Haida: 


CROSSHILLS, KEIGHLEY, YORKS. 





L 
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CAM action VICE ror PRODUCTIO 


. 


UUVTEOUQQ00G000 E200 NOU NOORUAEOOAHOOUOOOLUAUOAAHEOLSUEOU OOO AEOO HASEENO 
CVUOLNVDOLIQOUQ000 0000000000000 AURORA ASAT 


JAWS —4}” x 1” OPENING — 3}” EX STOCK!! 


OVERALL—I2” x8” WEIGHT—36 Ibs. FROM 


JAWS are interchangeable and soft jaws Cc. H. J OYC = Lop. 


for machining to compound shape are 


available. 40 MONKTON ST., LONDON, S.E.11 


STiVVHMHUDIDUINNNANVUUNILUOOUI NNN 


TT 
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PRECISION (EW HAND TOOLS 


MOORE & WRIGHT SHEFFIELD L 













| 


TH 
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Quite right, Carfax ! 
Wimet is tungsten 
carbide, but tungsten 
carbide is not 
necessarily Wimet ! 


Ix RECENT YEARS, the advantages of 
tungsten carbide tools have been univer- 
sally recognised. The leader is unquestion- 
ably “Wimet,’’ the famous Wickman 
brand. Wimet has been so successful, in 
fact, that the name has become almost 
synonymous with all tungsten carbide 
tools. 

Pioneered as long ago as 1928 by Wick- 
man, Wimet has been invested with extra 
qualities which come only from a back- 
ground of vast experience and research. 
You cannot get all the advantages of 
Wimet unless you actually get the genuine 
article and make sure, too, that you see the 
name on the product! 

There is no substitute for Wimet, which 
offers finer grain size, absolutely consistent 


A. C. WICKMAN LIMITED 


* COVENTRY - 
LONDON - BRISTOL - BIRMINGHAM - LEEDS * BELFAST - MANCHESTER * GLASGOW * NEWCASTLE 











quality and tools suitable for every 
material and job. You know the supreme 
benefits of tungsten carbide tools—in 
terms of doing a better job faster and for 
less—only when you use the genuine 
Wimet brand. 





NOW .. . IMPROVED DELIVERY TIMES! 
The new Wimet Die Factory is in full production, and 
vou can now get the benefits of Wimet Production in 
quick time after placing your initial order :— 
7 DAYS for Rough Cased Nibs up to No. § setting 
ex Works. 
10 DAYS for Finished Dies up to No. 5 setting ex 
Works. 





ENGLAND 





Solid drawn seamles 
stainless steel tubes, 
fabricated and manipulated. 
Bright drawn and turned steel bars 
for all purposes. 


TALBOT-STEAD 
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|B) 1@) ae AO) 1 O31 (OO) OOF UU 4 
CLEAN AND ACCURATE 
IN ALLOY AND CARBON STEELS 


Made by 


GEORGE MORGAN LTD. 
SELLY OAK 
BIRMINGHAM 29 


Telegrams Telephone 


Midtlorge SELIy Oak 1156 
(4 line«) 


A COMPLETE Seem VICE 
FOR THE. SaeeT 
METAL INDUSTRY 


FOR 


PRESS 
TOOLS 


SHEET METAL 
TECHNICIANS LTD. 


John W. Langton, M.B.E., B.Sc., 
M.1.Mech.E., Managing Director 


Engineering Division, 
BRIDGE ST., MORLEY, 
Nr. LEEDS 


Tel. Morley 1085/6/7. And at Shipley, Yorks. 


SEND FOR LEAFLET 
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TARCHER'® 


LSS SEN ICE 
COLLET CHUCKY 


The Latest and Most Modern Quick Change Chuck 
ONE HAND ACTION 

NON-STOP change ef tools in the quickest possible time. Positive drive 

frem top of collet in direct spindle line. Safety collar on collet fer 

7 hands. All parts thoroughly hardened and accurately ground 
permanent concentricity and leng life. 

= Free movement safety collar en collet protects 

WA |. hands trom danger of revolving tool. 


Write for Catalogue No. 120 


HARDENED ALL OVER 
PERMANENT CONCENTRIGITY 


[ARCHER 
SMALL- TOOLS 


FRANK GUYLEE & i 


yD ARCHER’ TOOL WORKS, @¥@ZA 
MILLHOUSES- SHEFFIELD,s 





Always in 


Good Settle ae 
ns 


THE ROTOGRIND SERIES of pneumatic | 
a covers all applications of grinding and fettling. The Surface 
Type Grinder (No. 5) is a heavy duty tool for fettling large castings and 
smoothing off welding. Sizes 2 and 4 are general purpose tools that carry a 
fast cutting wheel and can quickly remove large amounts of metal : they 
deserve a place in every workshop. No. 0/1 is a small, high speed job for 
precision grinding. Its all-in weight is 4 lbs. and it will rev up to 16,000 
R.P.M. It is very suitable for delicate work such as die dressing, yet it is 
powerful enough for much general purpose work. The Loco Rod Type is 
designed for smoothing off wide surfaces and carries a 9 in. wide wheel. 





Waking the chips fly | Hard and fast hitters 


PNEUMATIC RIVETING 
HAMMERS HAMMERS 


For chipping & —- To the famous “X" 
Fast hitting hammers wit! series has now been add- 
a throttle valve giving ed the “ER”’ heavy duty 
ge control from group. The range now 
ight taps to full force includes a tool for every 
biows. These hammers job up to closing tf in. 
have many applications. cup rivets. 





Would you like fuller details of any of these tools ? 


Holman PNEUMATIC TOOLS 


THE FIRST NAME FOR LASTING SERVICE 





HOLMAN BROS LTD - CAMBORNE - ENGLAND & 


ve 7.2.35 7 





All communications regarding advertisements should be ar mg 7 to the Advertising Managers, 
T. G. Scott & Son, Ltd., Talbot House. 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell. Love & Co.. Ltd., Bradley's Buildings, White Lion Street, London, N.1, 











